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THE 
WORK 
PROGRESSES | 


Of our activities in 1942 we have little to report but 
continued effort and progress with the common task. 


The work in hand takes first place; but in the course 
of that work we have met and solved new problems 
in the design, manufacture and application of electric 
motors. When victory is won you will find that we 
have lost none of the skill and have forgotten none of 
the experience gained since we made our first motors 
in 1883. 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


MAKERS OF ELECTRIC MOTORS SINCE 1883 


SRECUIALIST 


NORWICH 


+ “MANCHESTER LONDON AND 


BRANCHES 


WARTIME SOLDERIN 
UNDED” 
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BRASS WIRE and STRIP Telephone No. : 


December 18, 1942 


Drawn Copper Wire and Strip for Re. SYMONDS Li. 
39 VICTORIA ST., WESTMINSTER, S.W.1 


ABBEY 2771-5 


(REC'D) 


is of paramount 


In these days of tremendous war 
effort where high quality in materials 


importance 


‘Sistoflex’’ remains unsurpassed 


>PIC ERS LIMELEED 


19 NEW BRIDGE ST., LONDON, E.C.4. Telephone : 


CENTRAL 4211 


SECOMAK 


HIGH-SPEED 
PORTABLE 
BLOWER 


75% of breakdowns can be avoided by proper and regular 
cleaning. Dirt causes unnecessary friction in machinery.wasting 
costly power and is the direct cause of rapid depreciation. 


@ MORE POWERFUL 
@ MORE RELIABLE 
@ EASIER TO USE 
This blower with a 212- 
mile-an-hour blast of dry air 
dislodges all foreign matter 
from windings of electric 
motors and other inaccess- 
ible places. 


Send for leaflet $7/100. 
Telephone: Wembley 0194/5 


SERVICE ELECTRIC CO. LTD., Cascade Centre, Mount Pleasant, Alperton, Middx. 


AAA 
ES ¢ 4 | Os 
a” ES Ay Ga = 
Fa Zz F : 


December 18, 1942 ELECTRICAL REVIEW I 


SOMEBODY ONCE SAID: 


“THERE IS NO BAD BEER 
ONLY BEER 
AND GOOD BEER” 


WE DON'T KNOW IF THE SAME CLASSIFICATION 
CAN BE APPLIED TO TRANSFORMERS, BUT WE 
DO KNOW THAT THOSE WE MANUFACTURE ARE 


GOOD TRANSFORMERS 


500 KVA 3 phase Substation type Transformers 
supplied to a Municipal Electricity Cepartment. 


TRANSFORMER CO., LTD. 


PONDERS END, MIDDX. 


Phone: Howard 1492. Grams; Vitrohm, Enfield 
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PERMANENT MAGNET 


December 18, 1942 


DARWINS 


FINE STEELS 


made by craftsmen 


35 B.H.P. 3-phase 50 cycle 400 yolt 1470 
ep.m. Closed Fan-Cooled A.C. 
Slip-ring Motor driving a Spinning Frame 


ENGINEERS 


Manufacturers of all sizes and types of Rotating 
: Electrical Machinery, Transformersand Rectifiers — 


READILY 


those s{tuations where Gust, dirt,” 


dripping water, or condensation 


steam pipes are met with— 


where motor windings are liable 
to become clogged or saturated 
with moisture—there Peebles “N’ 
Closed Fan-Cooled Motors will 


give trouble-free service and lower 


operating costs, 


THOROUGHLY PROTECTED 


ACCESSIBLE 


BRUCE PEEBLES & CO. LTD. 


EDINBURGH 


hd DARWINS LIMITED FITZWILLIAM WORKS SHEFFIELD 
@ m4 
==FEEBLES ‘N’ CLOSED FAN-COOLED 
3563 
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MAIN CONTROL GEAR 
for all factorie. 


MANCHESTER GLASGOW: 
 BELFAST-BURTON-ON-TRENT 
EXETER SOUTHAMPTON 


FACTORY LIGHTING 


MAXIMUM PRODUCTION demands correct 
working plane illumination. 


Permit our illuminating engineers to plan 
your installation. 


"Also our factories to provide CABLES, 
ACCESSORIES and EQUIPMENT of first-class 
design and workmanship. 


-FALK, STADELMANN & Co., Ltd. 


London - Glasgow - Leeds - Liverpool - Birmingham 
Manchester - Bradford - Cardiff - Newcastle - Swansea - Dublin 
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LIGHTS O’ LONDON 


What a glorious sight it will be when once again 
the lights are turned on full and every shop 
a blaze of unscreened light. 
what a demand there will be for 

REALUMINATION ! 

cannot at present supply ith 
you are on essential war work, but you can help us 
to help you in the future by” caretully preserving 
your present fittings. 


Issued by Rowlands Electrical Accessories Ltd., R.E.A.L. Works, Birmingham, 18 
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A.C. or D.C. VARIABLE-SPEED 


OF ANY POWER 


500/250: H.P., 280/140 R.P.M. induction 
motor driving a sewage pump in the Midlands. 

This pump is one of the largest of its 
kind in Great Britain and is driven through 
single reduction helical gear at 25/12:5 R.P.M. 

Speed variation is obtained by means 
of a double-range Scherbius equipment. 


BTH Engineers will be 
willing to advise on the 
MOST ECONOMICAL SCHEME 
of speed control for any 

particular job. 
No other manufacturer 
has had a wider experience BTH products include all kinds 
in the design and application of electric plant and equipment. 
of variable-speed motors. 


THE BRITISH THOMSON-HOUSTON CO.,LTD. 


CROWN HOUSE, ALDWYCH, LONDON, W.C.2. 


MOTOR DRIVES 


A3129 
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HE Austin Industrial Engine, born out 
of the vast experience-with the Austin 
Car engine, brings to pump, com- 
pressor, generator and other stationary drives 
the proved Austin dependability. The Austin 
4-cylinder 900 c.c. engine, developing 7 B.H.P. 
at the thousand and 14 B.H.P. at 2,000 r.p.m., 
is acompact self-contained unit readily adapt- 


POWER WITH 


able to numerous drives. It incorporates a 
mechanical type governor working to close 
limits, also a special heavy stationary type 
flywheel. The radiator and petrol tank are 
built in. The power unit can be supplied with 
magneto or battery ignition. A larger engine 
is also available developing 8 B.H.P. at 1,000 
r.p.m. and 18 B.H.P. at 2,000 r.p.m. 


Write for full technical details and specification. 


COMPANY 


THE AUSTIN MOTOR 


LTO., 


LONGBRIDGE, BIRMINGHAM 


17,H.161 


| 
— 


December 18, 1942 


ELECTRICAL REVIEW 


PNEUMATIC TOOLS 


ESSORS 
CONTRACTORS EQUIPMENT 


ROCK 


REAMERS 
_TAPPERS | 


: DIESEL ENGINES VACUUM PUMPS. 
DRILL DIAMOND DRILLS WELL TOOLS 
. 
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You need never be without a Spring 


BOX.No. 753. 
3 doz. Assorted Light panenion 


Sp tin. to din. di 


TWO FROM THE RANGE 


“OMVENIENT ASSORTMENTS HELP YOU 


4in. long, 24 to | 

Terry Assorted Springs handy. Whatever kind needed 

—expansion or compression, there it is in the convenient 
Terry Box. 
Never. be let down by springs breaking. The Terry boxes 
are sure to contain the type you want. In emergency a 
Terry Spring proves a splendid standby. When you have 
found the one to do the job 100%, send it to us as a 
pattern—we can supply without loss of time. 


On the research or experimental side a Terry Assorted box 
gives the engineer or designer a rough idea of the type of 
spring needed, cuts out guesswork and enables us to supply 
exactly to instructions. 
On problems requiring highly specialised springs 
technical department is as —, 86 years of tb 
making is at your disposal. ere are 30 boxes of Assorted 
~ No. 1077, Terry Springs waiting to serve you at little cost. 

Box of 3 doz. Assorted Please send for a copy of our wartime Catalogue 
HERBERT TERRY & SONS LTD., REDDITCH 


long, din. to fin. diam. London Manchester Birmingham 
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HIGHEST QUALITY WINDING WIRES 


BRITISH INSULATED CABLES LTD. 
Head Office:- PRES:GO CAN CS. Tel. No: PRESCOT 6571. 


BL CALEND AR A nominal charge of 3d. per copy is being made forthe B.I. CALENDAR 


this year.. Early application, together with remittance, is desirable 


) 
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NO DISTRIBUTION 
OF CALENDSRS, 


The Contro/ 
of Paper (No.48) 
Order 1942. 


The ROTHMILL CALENDAR will again be 

available for 1943, but owing to present restric- 

tions only in limited quantities. Please reserve 
your copy by sending 3d. in stamps to 


TULLIS RUSSELL & CO. LTD., Auchmuty and: Rothes 
Paper Mills, Markinch, Fife, Scotland or nearest. sales office. 


THE PIONEERS ae 4 TWIN-WIRE PAPERS FOR 
R 


Auchmuty and Rothes Paper Mills, Markinch, 
Scotland 


LONDON MANCHESTER BIRMINGHAM 
1 Todor St., Corn Exchange 116 Colmore Row 

E.C.4 Bldgs., Corporation St. 


ARTINE IVOREX MELLOTEX SCOTTISH HEROES. SORBEX 


Makers of 
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aas 
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Many thousands of Ferranti 
Fires are now assisting in the 
Fuel Economy campaign, as 
our current advertisements- 
point out. 


The Ferranti Fire Spare Parts 
List enumerates and prices . 
every part of every model 
produced since 1930. 
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SPEED UP 
PRODUCTION 


Production ahead of schedule, machines in 
action weeks before it was thought possible. 
Good news—and good work by Rawiplug 
Fixing Devices, the most modern, speedy 
and reliable methods known. Whatever 
the nature of the fixing, from electric 
wiring to heavy machinery, the work is 
done sooner, production is speeded up by 
the use of Rawlplug Fixing Devices. 


RAWLBOLTS. For all fixing with bolts there are two types 
of Rawlbolt (a) Bolt Projecting type where the bolt and 
expanding shell are placed in the hole together; (b) Loose Bolt 
type where the bolt may be inserted—through the machine base 
—after the Rawlbolt shell has been dropped in position. Both © 
types are supplied in stock sizes up to }” whit. 


Rawlplugs, Rawldrills, Rawltools, Rawlbolts, Rawl- 

drives, Rawlplastic, White Bronze Plugs, Bolt Anchors, 

Screw Anchors, Cement-in Sockets, Boring Tools, Tile 

Drills, Electric Hammers, Mechanical Hammers, 

Soldering Irons, Toggle Bolts and many products of 

Commercial and Domestic utility. . Write sal Technical 
Literature. 


Contractors to His Majesty’s Government. 


THE RAWLPLUG Co., Ltd., Cromwell Rd., London, S. W. 7 


The World’s Largest Manufacturers of Fixing Devices 


hate 
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| FIXING DEVICES-SAVE TIME 
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Please send us 
your enquiries. 


WINDING WIRES 
TRIPS AND STRANDS 


W. T. HENLEYS TELEGRAPH WORKS CO. LTD 


é - ‘ > PHONE: DORKING 3241 (10 LINES 
MILTON COURT + WESTCOTT + DORKING + SURREY — PHONE: DORKING 3281 (10 LINES) 
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From an old engraving 


The Cable Works in 1898 cal 


“CAAILS in the Sunset” might be a suitable 
r \ title for this old engraving of our Cable factory, 


or is it but an artist’s idea of camouflage? Anyone 
knowing our factory to-day will realise the enormous 


progress that has been made in the intervening years. 


Standard 
POWER GABLES 


Advertisement of Standard Telephones and Cables Limited, North Woolwich, E16 
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‘ENGLISH ELECTRIC’ FUSEGEAR 
ror QUICK DELIVERY «=: 


URGENT REQUIREMENTS FOR AUTHORISED PRIORITY AVAILABLE EX-STOCK OR SHORT DATE 


Bss TYPE SS _FUSEBOARDS 250 
214 H.R.C. FUSES —250AC3 & DC3 VOLTS 
(Max. rating 25 Amps.) 
WAYS LIST NUMBERS 
DOUBLE - POLE CONDUIT KNOCKOUT 
4 SD 254 SN 254 | 
6 SD 256 SN 256 13” 
8 SD 258 SN 258 TURES 
10 SD 2510 SN 2510 13” 
12 $D:+2512 SN 2512 13” 
14 SD 2514 SN 2514 13” 


BSS TYPE SS FUSEBOARDS (wi) 250 


214 FUSES —250AC3 & DC3 VOLTS 
(Max. rating 25 Amps.) k 


LIST NUMBERS 
SWITCHES DP. swircnes CONDUIT KNOCKOUT 

4 SWD 2545S SWD 254D 

6 SWD 256S SWD 256D 1” 
8 SWD 2585 SWD 258D 
10 SWD 2510S | SWD 2510D 4” 
12 | SWD 2512S | SWD 2512D 2 
14 SWD 2514S | SWD 2514D 1” 

16 SWD 2516S | SWD 2516D 13” 
THESE BOARDS INCORPORATE DOUBLE-POLE FUSES. 
pss type NS rusesoarps 440 
H.R.C. FUSES — 440AC4 & DC4 
2 I 4 (Max. rating 20 Amps.) : VOLTS 

LIST NUMBERS 
WAYS TRIPLE - POLE TRIPLE -POLE & NEUTRAL 
4 NT 4 NTN 4 
6 NT 6 NTN 6 
8 NT 8 NTN 8 
10 NT 10 NTN 10 
12 NT 12 NTN 12 


WHEN ORDERING QUOTE LIST NUMBERS & SPECIFY CURRENT RATING OF CARTRIOGE-FUSE LINKS REQUIRED 


Publication FG/103 listing these and other types of Quick Delivery fusegear 
sent on request. 


THE ENGLISH ELECTRIC COMPANY LTD. 
— STAFFORD — 
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There’s always something new, 
something different coming 


from the BULLERS works. fo 2 


Take this HIGH Voltage 
Transmitter Aerial -Lead-out, 
shown on the right—a big thing 
in its way. Making insulators 
like this is quite a business. 
But so are the little LOW Loss 
Ceramic examples at the top— 
just as important in their own 
field, with High Frequency 
Circuits. Large or small, it’s 
all one to BULLERS. Size and 
shape are no bar. We. have 
the experience, the men, the 
organisation and the plant to 
tackle any insulator problem. 


So whether it is something 
in a big way or small and 
intricate, you can safely leave 


it to BULLERS. 


BULLERS LTD., The Hall, Oatlands Drive, Weybridge, Surrey 
Tel. : Walton-on-Thames 2451. Manchester Office : 196 Deansgate, Manchester. 


4 


December 18, 1942 


ELECTRICAL REVIEW 


INDUSTRIAL PROCESSES 
ARE USUALLY THE RESULT OF 
SCIENTIFIC RESEARCH AND 
‘DEVELOPMENT 


A 
THROUGHOUT IN ENGLAND 
dvt. of SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED, 3839 Upper Thame: Street, London, E.C4 = 
Branches al-Bellas!, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, Manchester, Newcastle-on-Tyne, Noltingham, Shetheld, 
At 
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SEASONS COMPLIMENTS 


Y 


ENSIGN LAMPS LTD. KENT STREET WORKS, PRESTON 


. LONDON (Northern): Clay Hill, Bushey, Watford, Herts. Tel. Bushey.Heath 1947 
ae (Southern): 10, Kingston Hill, Kingston-on-Thames, Surrey. Tel. Kingston 1293 
e GLASGOW (C2): 42. York Street. Tel. Central 2724. MANCHESTER (3): 63, Bridge Street. Tel. BLAckfriars 7599 
LEEDS (1): Wellington Street Tel. Leeds 31584/5 BIRMINGHAM (1): 40/42, Summer Row, Tels. Central 2997 & 3164 
CARDIFF: 50. Bridge Street. Tel. Cardiff 5426 N. IRELAND: 38, Bedford Street, Belfast. Tel. Belfast 26178 
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THEY FOUND IT HARD TO BELIEVE GALILEO 


One of Galileo’s discoveries was the equality of velocities of all falling 


bodies, no matter how large or small. He said that one object six times 


the weight of another object would fall through the same space in the 
same time, vot in one-sixth the time. People disbelieved his theory, so 
he proved it by a practical demonstration from the Leaning ‘Tower of Pisa. 
Electrical and radio engineers sometimes find it hard to believe the. 
claims made tor DIS'TTRENE (Regd.)—until they have been proved by 
actual personal tests. This modern insulating material sets new 


standards; the data below shows how and why. May we send working 


samples? 

‘SPECIFIC GRAVITY. 1:06 COMPRESSION STRENGTH TONS PER SQ. IN. 
WATER ABSORPTION . NIL COEFFICIENT OF LINEAR EXPANSION 
DIELECTRIC CONSTANT 60-108 CYCLES 2:60-2°70 POWER FACTOR UP TO 100 MEGACYCLES ‘0002-0003 


SURFACE RESISTIVITY (24 HOURS IN WATER) : 3 X 10° MFGOHMS 


We are now the distributors in this country of DISTRENE (Regd.) 


in all its forms, including moulding powder. 


BX PLASTICS LTD., LONDON E.4 AND ELSEWHERE 


i 


LUND HUMPHRIES BX1is7 
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accurately DIE-PRESSED PORCELAIN 
&~ does a better job 


se S===" saves your assemblers’ time 


S<- cuts down wastage 


TAYLOR TUNNICLIFF & CO. LYTD., Head Office: Eastwood, Hanley, Staffs. London: 85, Streatham Hill, S.W.2 
Telephone: Tulse Hill 5255-6 and Stoke-on-Trent 5272-4 


TAS/TT.43 
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| SPECTRUM ANALYSIS OF GASES 


The exact composition of materials 
used in manufacture of WESTING- 
HOUSE METAL RECTIFIERS is 
determined by analysis of the 
spectrum, and recorded by spectro- 
grams photographed by the 
apparatus shown. The gas discharge 
method of excitation is being used 
in this instance. 


In spite of greatly increased production 
we are unable to supply Westinghouse 
Rectifiers as freely as we would wish. 
We hope customers will understand and accept our assurance 
that the constant research now going on in our laboratories and 
designing departments is resulting in Rectifiers of remarkably 
advanced design which will be available after the war. 


WESTINGHOUSE BRAKE & SIGNAL CO., LTD. 
PEW HILL HOUSE CHIPPENHAM, WILTS 
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LJUNGSTROM 
TURBO-GENERATORS The 
STATORS | 
Reliability & 
Robustness 


ACH detail of construction 
is designed and built with 
meticulous care by engineers 
and craftsmen who have 
achieved standards of reli- 
ability among the foremost 


in engineering. 


LOUGHBOROUGH 
ENGLAND 


| 
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A Great FREE Offer 


A Handbook 
of Modern 
Electrical 
Practice for 

the Working 
Electrician 


4 Volumes 
1,500 Pages 
2,100 Articles 


Over 2,400 
Photographs, 

Drawings, 
Diagrams, etc. 


37 Plates (1 in Colour 
and 8 Folding Plates) 


2 large FoldingCharts 


Over 120 Reference 
Tables and Charts 


POST THE FREE 
FORM TO-DAY 


Just sign and post the form at 
right and on acceptance we will 
send you these four volumes, 
carriage paid, to examine for 
one week free. You may either 
return them to us, within 8 days, 
to end the matter, or you may 
keep them on the very easy : 
terms outlined on the form. 
Note: SEND TO-DAY to ensure 
earliest possibile delivery as there 
is a very big demand for this 
New Edition and applications will 
be dealt with in strict rotation. 


to Electrical Engineers 
and Electrical Workers 


WE INVITE YOU TO EXAMINE IN YOUR OWN 
HOME FOR ONE WHOLE WEEK, ABSOLUTELY 
FREE OF CHARGE OR OBLIGATION TO PURCHASE 


THE ELECTRICAL 
ENCYCLOPEDIA 


Third Edition—Newly Revised 
and Extended 


* General Editor : S. G. BLAXLAND STUBBS 
Assisted by 6 Expert Associate Editors and 32 Highly Qualified Contributors. 


THE FIRST AND ONLY BOOK OF ITS KIND 


HIS New Edition of ‘‘ The Electrical Encyclopedia,” completely 

revised and brought up to date, carries many important additions 
and improvements, including new plates and new articles. Written 
by experts in every branch of the profession, this comprehensive 
work contains sound, up-to-date, authoritative information, and 
covers thousands of problems and questions of everyday work. 


The rapid development of electrical technology means an enormous 
increase of opportunities for the electrical engineer who keeps 
abreast of advancing knowledge. YOU can seize these new 
NOW by the aid of The Electrical Encyclopedia.” 
Whatever your particular subject or job you will find that this 
work will add to your efficiency, aid your advance in your 
profession and secure certain SUCCESS. = 


To war workers engaged in armament and aircraft produc- 
tion, ‘‘ The Electrical Encyclopedia” will prove invaluable. 


FREE EXAMINATION FORM 
To the WAVERLEY BOOK CO. LIMITED, 
96 & 97 Farringdon Street, LONDON, E.C.4. 


Please send me, carriage paid, for seven days’ FREE examination, “‘ THE 
ELECTRICAL ENCYCLOPEDIA” (New Edition) plete in four vol 
It is understood that I may return the work on the eighth day after I receive 
* it, and that there the matter ends. If I keep the books I will send you on 
the eighth day a First Payment of 4/-, and, beginning 30 days after, sixteen 
further monthly payments of 5/- each, thus completing the purchase price. 
(Price for Cash on the eighth day, £4) 


PaRENT’S SIGNATURE 


E.R.45. PLEASE FILL IN ALL PARTICULARS ASKED. 
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Glos Polskie,’"—Polish Newspaper, 
suspended publication July 4th, 1941. 
vor der Mahrheit macht’gew 
Giege Berschfwindet jedes Wert der 
Liige.”— Schiller. 

“*, . . and before the mighty triumph 


of the truth, every work of lies will 
one day vanish .. .”’ 


Thus out of the mouth of Germany’s 
great Philosopher is Germany 
condemned. 

Publication of ‘‘ Glos Polskie’’ in 
Czerniakow, Poland, was murder- 
ously suspended on a memorable 
day by the machine guns of the S.S. 
Guards, but the patriotic labours of 
Michael Kruk and his wife and sons 
were not invain. Others are carry- 
ing on in the belief that the will 
alone is not enough. 

This announcement is a tribute to 
those heroes of the free press of 
Europe who surmount the difficulties 
of publication and face danger daily 
that the truth may prevail. 


It requires little imagination to envisage the part being 


The Will alone 
is not enough— 


played by tele-communications equipment on the various war 
fronts and in the centres of war production. Never before 
has the need for speedy and reliable equipment been so great. 
But its most important task still lies ahead. Inthe bringing of 
order out of the chaos of a trouble-torn world, tele-communi- 
cations—Telephony, Carrier Current Telephony and Radio—. 
will be of tremendous importance. That they may be available 
when required—the will alone is not enough. Although, during 
hostilities, it is manifestly undesirable, if not impossible, to 
make provision for the day, thoughts can be directed towards 
deciding the type of equipment most suitable for probable 
requirements. -Those who may have the responsibilities in 
this connection are invited to consult 


Automatic Telephone & Electric Co. Ltd. 


LONDON AND LIVERPOOL 


Manufacturers of « Strowger Automatic Telephone Equipment e Carrier 
Current and Transmission Equipment e Street Traffic Signals e« Street Fire 
Alarm Apparatus ¢ Supervisory Remote Control Equipment for 
Power Networks ¢ Mine Telephones and Signalling Apparatus, etc. 
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The Jackson Electric Stove Co., 
Ltd., playing its special part 
in the nation’s effort, again ° 

/ responds to the demand for 
economy in the use of paper 
by adopting this means of 
conveying seasonal greetings 
to its customers. -When peace 
is once again restored, it will 
play its normal part in. 
responding to the demand 
for the justly famous Jackson 
Electric Cooker. 


Announcement by the Jackson Electric Stove Co., Ltd., 143 Sloane Street, London, S.W.! 
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AINTREE ROAD, PERIVALE 
GREENFORD, MIDDLESEX, ENGLAND 
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ALL-BRITISH 
ELECTRICAL 


ACCESSORIES 


QUALITY & DESIGN 


It is our firm resolve that even such 
restricted types and quantities as we are 
able to release to the Trade, shall fully . 
maintain the high standard of quality and 
reliability which has always characterised 
Britmac Electrical Accessories. 


It does not follow that any products 
mentioned or illustrated are available for 
Home or Export Trade. 


Telephore: Brititann ia Works Telegrams. 
Wharfdale Rd. Tyseley 


BIRMINGHAM 


good name is valuable beyon price ae 
POINTS OF PERFECTION 
E 
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MAP SERIES 


No. 8 PETTER, ENGINES have always played a 
prominent part in supplying the power 
requirements of the primary industries of 
~ New Zealand. We look forward with con- 
fidence to the future and to renewing 
valued and close associations through our 
good friends and representatives :— 
CLYDE ENGINEERING LTD., 


PETTERS Lr Wakefield Chambers (P.O. Box 1000), 
LOUGHBOROUGH WELLINGTON, N.Z. 


ENGLAND | 651 
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A ory of the good old days 
which we hope will soon come back again 
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“ME d 


for 
Heavy Nickel Deposition 


Hard Chrome Deposition 
Electro Zincing 
Electro Tinning 


Copper Recovery 


GREAT HAMPTON STREET, BIRMINGHAM 18 
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ADEQUATE LIGHT 


FOR 


 METROVICK 
FLUORESCENT TUBES and 


The illustration shows the Metrovick CONTINUOUS TROUGHING 

8 ft Fluorescent Tube in Trough 

The The ft. Fluorescent Tube is 
an installation. tinuo’ especially suitable for lighting in machine, fine 

Troughing in a drawing office ps sob and inspection shops, and also i 

drawing offices. 

Owing to the high efficiency of this lamp a given 

illumination can be obtained with considerable 

ECONOMY in electrical energy. 


METROPOLITAN~-VICKERS ELECTRICAL CO.LTD. 


NUMBER ONE KINGSWAY LONDON,W.C.2. 
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REVO. 
‘SAFERLITE’ _ 


Adequate labour—ample supplies 
—and ali the machinery in the 
world are not sufficient in them- % 
selves for greater output. Your DUSTPROOF (7p 
workers must be able to SEE 


Light up CORRECTLY— 


Whatever the work in hand 
there is REVO Lighting equip- 
ment available to provide 
THE IDEAL LIGHTING. 
Send your enquiries or 
problems to us or ask for 
complete catalogues of 
equipment. 


¢ Phe new DANLIGHTING 


REVO ELECTRIC CO.LTD.,TIPTON,STAFFS 


BRIGHTER OUTLOOK OUTPUT | 
: 
C.8632 
| 
PORCELAIN ELLIPTICAL : 
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DROP-OUT SWITCH FUSES 


TYPE 
660 volts to 33,000 voits 


OVER 21,000 IN USE in 
GT. BRITAIN ICELAND 
CHINA . ~MOSUL 
PORTUGUESE SOUTH AFRICA 

WEST AFRICA IRAN 

ISLE OF MAN BAHAMAS 
NORTHERN LIBERIA 

_ IRELAND INDIA 
MAURITIUS AUSTRALIA 
BARBADOS TRINIDAD 


. Four users have each over 1,000 in 
service on their systems; one of these 
has over 2,000 ! E 


USED BY 
Supply Authorities. 
Collieries. 
Cement Works. 
Granite Quarries. 
Copper Mines. 
Petroleum Depots, etc. 
Gold Mines. 
Airfields. 
Military Camps. 
Sugar-Industry. 


Popular with linesmen because they can see the “ blown’’ fuse. 
Ask for literature and prices. 


JOHNSON & PHILLIPS LTD. 


CHARLTON, LONDON, S.E.7 
Telephone : Greenwich 3244 (13 lines). Telegrams : ‘‘Juno,’’ Charlton, Kent 


mash that mocos tat tlle qualety, — 


33 ar 
| 
NG 
5 
4 
j 
wit 
Ac 


34 ELECTRICAL REVIEW December 18, 1942 


Covered by World Patents 


AS STRONG AS THE ow 
SURROUNDING MASONRY— 
IF NOT STRONGER 


PHILPLUG is so easy to use. Simply pack it into the hole and insert the 
screw. You can then tighten up and take the full load immediately. There 
is no waiting for the plug to harden and it becomes an integral part of the 
surrounding masonry. 


@ PHILPLUG prevents rust, so screws can be withdrawn and replaced 
without damage. 


@ PHILPLUG is waterproof and fireproof. 
@ PHILPLUG does-not require accurately drilled holes. 
@ PHILPLUG an be instantly made to fit any sized hole. 


Full information obtainable from the distributors 
& G. THE GENERAL ELECTRIC CO. LTD. 
® * @ Magnet House, Kingsway, London, W.C.2. 


Stocks of PHILPLUG held at all G.E.C. Branches. 


: 
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“ Compact” 


Flush 


SWITCH 
SOCKETS 


Crabtree ‘“‘Compact” flush mounting switch-sockets constitute the 
neatest and most efficient range of 5 and 15 amp. switch-sockets yet 
offered, their excellent finish and general appearance making them particularly 
suitable for use in well- decorated locations. 


_The cover or is moulded in lustrous, rich brown, Jacelite 
shockproof material, while the mechanism is designed with typical Crabtree 
thoroughness. Current-carrying socket-tubes are of the claw-grip type, 
constructed of brass and securely attached to heavy copper inter-connecting 
strips. This ensures perfect contact and alignment with the plug pins and 
minimises heating effects. In the 3-pin pattern, provision is made to 
complete the earthing circuit first. 


An additional feature of this range of flush mounting switch-sockets is 
that all mounting boxes—whether of iron or of ‘wood—are fitted with 
adjustment pillars which permit the switch-socket interior to be raised or 
lowered to compensate for variations in the plaster level. 


This advertisement does not imply that the products mentioned are ily ilable either in the United 
Kingdom or for export to any. country overseas 


NAME SYNONYMOUS WITH -ACCESSORIES,* AND + ‘SWITCHGEAR 


“Crabtree” (Registered) 0.556/155  Advt. of J. A. Crabtree & Co. Lid., Walsall, England 
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Electricity 
BUS-PAR-ZONE PROTECTION 


for avoidance of 
FIRE-RISK AND SHUT-DOWN 


OUR BUS-BAR-ZONE PROTECTIVE - 
SYSTEMS, DEVELOPED AS A COMPLETE 
SCHEME FROM THE OUTSET, ARE IN 
USE IN MANY SUPPLY-UNDERTAKINGS, 
AND ARE APPLICABLE FOR ALL 
POSSIBLE CONDITIONS, NAMELY 


LEAKAGE-TO-FRAME FOR 
DISTRIBUTION SUB-STATIONS 


SELF-CHECK FOR 
MAJOR SUB-STATIONS 


DUALOCK. FOR 
POWER-STATIONS 


TIME-LOCK FOR 
EXISTING INSTALLATIONS 


ACTUAL SERVICE-CONDITIONS HAVE 
PROVED BOTH THEIR STABILITY AND 
THEIR EFFECTIVENESS IN OPERATION 


, OUR UNIQUE 
EXPERIENCE 1S VERY 
WILLINGLY OFFERE 


REYROLLE 


HEBBURN-ONTYNE ENGLANO 
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STANDARD screen - protected, 
squirrel-cage motor. 
30 H.P., 1,455 R.P.M. 


A copy of the BULLetin’’ covering 
the range will be sent on request. 
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1943 JANUARY 1943 
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Wed — 
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15 22 29 
16 23 30 


Mon 1 8 15 22 
Tue 2 9 16 23 
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We hope to publish similar monthly date tables from time to time to complete the Calendar i 
Cut out and mounted on card, they will solve the current Calendar problem 
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solve any BEARING) 
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OTHER 
EVERETT EDGCUMBE 
PRODUCTS INCLUDE — 


‘““INKWELL” GRAPHERS. 
To record Amperes—Volts— 
Watts Power Factor — 
Frequency—Speed. 


PORTABLE INSULATING 
OIL TESTER. 

tained equip t for the 
rapid testing of switch and 
transformer oils as recom- 
mended in British Standard 
Specification. 


a 


MAXIMUM DEMAND 
TELL-TALE 


For consumers on maximum 
demand two-part tariff, enables 
standing charge to be kept at 
the lowest level. 


RELAYS 


PROTECTIVE and OPERATING 


The wide range of relays made 
EVERETT EDGCUMBE include : 


@ CURRENT-VOLTAGE and POWER RELAYS 
with instantaneous or time lag operation. 


@ OVER and UNDER FREQUENCY RELAYS. 
LOAD CONTROL RELAYS. 


@ NEUTRAL-VOLTAGE DISPLACEMENT RELAYS 
for the protection of High Voltage Lines with 
unearthed neutral. 


PHOTOMETRIC TERMS explained. 
Write for Leaflet 471 


EVERETT EDGCUMBE 


Manufacturers of all kinds of indicating and recording 
electrical instruments and photometry experts 


Colindale Works, London, N.W.9 


by 
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Solder 


Alloys 


Tin Conservation and Soldering Iron Temperature 


OUR years ago world production of 
tin amounted to 181,000 tons yearly, 
of which the Malay States, the Nether- 

lands East Indies, Thailand, Indo-China 
and China contributed nearly 70 per cent. 
while the Belgian Congo, Nigeria, Bolivia 
and the small amount produced in the 
United Kingdom represented 27 per cent. 
Now there is available to the United King- 
dom, the United States and Canada only 
about one-third of the world’s supply, 
assuming that the ships transporting it can 
be safely convoyed. That is the reason 
why non-essential uses of tin have been 
forbidden and most others drastically 
reduced. Conservation must be combined 
with scrap preservation because supplies 
are likely to become increasingly scarce. 


High Proportion of Lead 


Next to tinplate manufacturers, solder 
makers are among the largest users of tin. 
All their products are rationed and the 
compositions of most grades have been 
modified. The largest tin-lead ratio now 
permitted by B.S.S. 219/1942, except by 
special licence, is a 45/55 alloy, while some 
contain more than 80 per cent. of lead. A 
soldering iron suitable for a soft 60/40 
combination is not satisfactory for the 
45/55 substitute, the bit temperature 
needing to be something like 30 to 40 deg. C. 
higher in the alternative case, the reasons 
being explained on another page of this 
issue. 

An attempt to ascertain which makes of 
electrically heated irons may be best suited 


to war-emergency service, in which respect 
practical advice is also offered on a subse- 
quent page, has been enlightening. One 
or two of the manufacturers approached 
have not been unwilling to guarantee a 
definite temperature at a particular voltage 
with specified type of bit, wattage being of 
secondary interest, but the majority evi- 
dently do not know how much heat is 
generated by the irons they make. 


Uncertainty of Performance 


To continue selling irons for operation 
within a range of 200/250-V is now mani- 
festly wrong, for their ratings must 
obviously be based on the lowest limit so 
that at the maximum allowable voltage 
their heating elements will be grossly over- 
loaded and consequently soon fail. Ap- 
proximations, or plus and minus tolerances, 
that do little more than cause merely 
softened solder to drop in a semi-plastic 
state on to cold metal cannot produce 
reliable joints. The wastage of time and 
materials thereby occasioned must be ob- 
viated by reasonable assurance of a 
temperature high enough to heat the 
junction adequately to permit free-flowing 
envelopment of the binding alloy. 

But it is not economic to over-run 
soldering irons at voltages above those for 
which they were designed when element 
replacement is difficult and not cheap. 
Neither can abandonment of electric irons 
be safely contemplated, for reversion to 
flame heating will reintroduce the hazard 
of oxidisation by overheating which can 


(771) 


} 
. 
4 
i 
} 
| 


7712 


mar the soundness of any joint. It is not 
right to risk human lives by endangering 
costly war machines which depend so 
largely upon intricate control and com- 
munication devices. Each of these prob- 
ably has hundreds of soldered circuit 
connections, the failure of any one of which 
might be disastrous. 


IT may be that engineers 
responsible for electricity 
supply have been too busy 
meeting continuous new 
demands to devote time to publicising its 
achievements. They have borne in silence 
much ill-informed criticism. In this issue 
we publish a spirited rejoinder to some of 
the aspersions, implied or direct, that have 
been made on a great and increasingly 
efficient public service, which appears to 
have been singled out from others for 
political reasons. Constructive criticism 
of shortcomings (which have been due 
mainly to rapidity of development) is to 
be welcomed from those able and willing 
to deduce from available statistics the 
magnitude of the strides that have been 
made in recent years and who are in a 
position to understand the obstacles to 
even greater progress. 


Hitting 
Back 


SQUIRREL-CAGE motors 
Pump with direct-on _ starting 
Motors come out well from the 


comparison of electric 
drives for colliery pumping made in the 
paper by Messrs. G. B. Alvey and 
N. Tetlow read before the I.E.E. Installa- 
tions Section. They are to be preferred 
not only on account of their simplicity, 
but also because of greater reliability, 
fewer connections and better performance 
in the majority of drives. Even star- 
delta starting has serious drawbacks due 
to the sudden rise in torque when switching 
over to the running position, which may 
be enough to damage the driven machinery. 


AN explanation of the 
magnitude of the tran- 
sient current that has been 
found to flow sometimes 
on changing from star to delta during the 
running up of an induction motor is 
given in the mine-pumping paper. It is, 
perhaps, not always appreciated that when 
the stator is momentarily disconnected 
from the supply circuit, the magnetic field 
does not collapse immediately owing to 


Star-Delta 
Starting 
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the short-circuited secondary winding pro- 
vided by the rotor. On_ reconnecting 
the stator in delta the residual voltage may 
be out of phase with the supply voltage, 
giving rise to a transient current exceeding 
the short-circuit current of the motor. 


ONE is continually com- 


Overhead ing across subject matter 
Line for research even in fields 
Supports —_in which a large amount of 


practical experience al- 
ready exists. Mr. A. Burke’s conclusions 
as to the superior performance as well as 
greater economy of wood poles, even at 
the highest voltages now used in the British 
Isles, provided an interesting subject for 
discussion by the I.E.E. Transmission 
Section last week. Any further investi- 
gations need not be so elaborate as might 
at first glance appear necessary, because 
they could be concentrated on certain 
aspects which might or might not indicate 
that some modification of the Overhead 
Line Regulations was necessary. 


WHEN the Joint Com- 

Tariffs mittee of Electricity Supply 

and Meters Associations urged supply 
undertakings to permit 

their consumers to change from two-part 
tariffs to. flat rates without formalities, in 
the interests of economy, we wondered 
where the additional meters needed would 
come from. The Edmundsons group of 
companies solved the problem in one way 
by offering to make the necessary calcu- 
lations on request, charging at the lower 
rate. Middlesbrough Corporation has 
decided that a block rate tariff best meets 
the situation. This combines the func- 
tions of the two-part and flat rates and has 
the merit of being well adapted for any 
future changes or rationalisation measures. 


Makers of street light- 
ing fittings and lamps 
need not, we think, be 
unduly perturbed ‘by a 
suggestion that Winchester should be 
illuminated by means of searchlights 
placed around the city. There is no doubt 
that a good deal of well-diffused light 
could be obtained in this way, with some 
economy of power, but it is essential to 
have a low cloud canopy to provide the 
necessary reflection. Even in this country 
such a canopy cannot be regularly 
guaranteed and so more orthodox methods 
should continue to prevail. 


Light from 
the Sky 
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Fulham’s Women Workers 


Satisfactory Results in all Departments 


ROM the commence- 
ment of hostilities, 
it was felt at Ful- 

ham that it was in the 
interest of the national effort to do every- 
thing that was reasonably possible to employ 
women in place of men. Whilst there 
were many who considered that the electricity 
supply industry was not a suitable sphere in 
which women could be employed, it appeared 
to us in Fulham that these people, by very 
force of circumstances, would be compelled 
to employ female labour at some later date 
during the progress.of the war and, by their 
tardiness in employing such labour, would 
suffer the payments and penalties associated 


Teaching the women 
their jobs at Fulham. 
Above : The advanced 
training school. Right : 
Practical instruction 


with any quick tran- 
sition from one type of 
labour to another very 
different kind. 

In spite of the general 
opinion, therefore, it 
was decided to employ 
female labour in the 
electricity undertaking 
of the Fulham Borough 
Council right from the 
early days and_ so 
gradually bring about 
a change-over involving the least disturbance 
and the least risk in bringing in completely 
untrained labour. 

This article concerns itself mainly with the 
works side of generation and distribution, 
but some brief reference should be made to 
the very comprehensive change-over that has 


By W. C. Parker, 


A.M.LE.E. 
(Borough Electrical Engineer) 


taken place in the clerical 
departments. About 72 
per cent. of the total 
clerical staff are now 
women. A woman of 24 years is the head 
of the Purchasing Department, a position 
previously held by a senior male clerk. One 
of her assistants is a girl of 19 years, who acts 
as internal progress clerk, and on occasions 
visits firms on progressing. The value of 
goods purchased exceeds £1,000,000 per year 
(including coal). 

A permanent shorthand-typist was trans- 
ferred and placed in charge of the Con- 
sumers’ Department and controls a staff of 
ten people, nine of them women. This 
department deals with 
all consumers, their 
history relating to con- 
nections and_ con- 
sumption of electricity ; 
disconnections, recon- 
nections, installation 
and removal of domes- 
tic apparatus, and 
bomb damage. 
Another permanent 
shorthand - typist was 
put in charge of stat- 
istics which cover the 
undertaking’s _ entire 
field, both generation 


and distribution, including complete returns 
of thermal efficiencies, load factors, operation 
costs of the generating station, and alloca- 
tion of all other expenditures, including the 
recording of all stores and stock. 

Another woman is in charge of the Wages 
Department, which is staffed entirely by 
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women. This department, in addition to the 
responsibility of paying wages, deals with the 
interpretation of all conditions regarding the 
payment of overtime : special rates, which 
include “* dirty money,” and height money” 
accident pay and sick pay ; income tax 
deductions ; and checking of references. 
In addition, records of the history of all 
employees are kept by this department. The 
work entails a comprehensive knowledge and 
understanding of working conditions, agree- 
ments between employers and employees and 
trade union practice. 

Two senior male employees supervise the 
entire office organisation, one controls the 
whole of its activities, and the other acts as 
internal auditor, checking each department to 
ensure efficiency. Internal audits revealed 
in the early days a considerable number of 
mistakes, but these have become less and less, 
and now it is reasonable to suppose that the 
clerical side of the undertaking is, on the 
whole, running as efficiently as before the 
war, when the staff was entirely male. 


Women engaged in meter testing 


The first women on the works side were 
engaged as meter readers in June, 1941, and 
the whole of the meter reading is now per- 
formed by women. The entire cleaning of 
the offices and power station is by female labour 
and power station cleaners grease certain 
parts of the plant. Near this category are 
women painters’ labourers who are engaged 
in assisting the painters and washing down. 

There can now follow a list of skilled 
manual occupations in which women are 
employed ; only a brief description is 
required in each case to convey the compre- 
hensive nature of the change-over from male 
labour. 

The testing and calibration of all meters is 
now performed by women, but at present 
under the supervision of a man. This is 
work for which they are peculiarly fitted. 
Except for four men, who are retained for 
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heavy work, all street lighting is carried out 
by women. 

The maintenance of supply and repairs of 
faults on consumers’ premises, including 
repairs to faulty switches, flexes, cookers, 
radiators and cutouts, are attended to by 
the Service Department half of the staff 
of which are women. This proportion will 
gradually be increased to 75 per cent. The 
renovation of domestic apparatus, consisting 
of cookers, water heaters, fires, irons, etc., is 
carried out by women, working under a fore- 
man and one wireman. Apart from the 
chief meter mechanic, women effect repairs to 
all meters. 

Women are employed in driving cranes in 
the power station from the 120-ton overhead 
travelling crane to the small mobile petrol- 
driven cranes. This is the first station 
employing women for coal handling and 
unloading of boats. They are employed 
chiefly on conveyor work. 

Women are engaged on shift throughout 
the 24 hours of the day, operating auxiliary 
plant in the station, such as cir- 
culating water pumps, ejector 
pumps, evaporators and de- 
aerators. Women are also em- 
ployed on shift operating and 
attending pumps of various 
kinds from large to small, includ- 
ing the main feed water pumps. 
All the undertaking’s vehicles, 
with the exception of the heavy 
vehicles, which are beyond their 
physical capabilities, are driven 
by women. 

A number of women are em- 
ployed in mechanical and elec- 
trical fitting and, although they 
do not work to fine limits, they 
are doing very useful work in 
preparing jobs for the fitters. In 
some cases they are already 
carrying out complete work in 
the workshop and are under- 
going further training to make them capable 
of doing all general fitting. : 

Women operate lathes and do turning, 
boring, etc., for general maintenance work. 
It should be stated here that this type of work 
is distinct from the recognised machine mind- 
ing, on which women are employed in 
munition factories, as they are required to 
work to simple sketches and to dimensions. 
One woman, after a special course of training, 
is employed in grinding and keeping in 
service all tools used in the works, including 
the welding and tipping, annealing and harden- 
ing of tools. Two women are trained in the 
use of gauging instruments, including calipers 
and micrometers. A further pair have been 
trained in gas welding and are now employed 
full time on welding work. 

Women are being trained in the testing and 
calibration of the various types of instru- 
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ments used throughout the station, including 
multi-point temperature indicators, CO, 
recorders and steam flow indicators. Women 
are also employed as storekeepers and 


Above: A girl from the 
Service Dept. doing an 
installation job. Right : 
Renovating domestic 
appliances, including 
cookers and fires 


assistants, and the can- 
teen is entirely staffed 
by women workers 
from the supervisor 
downwards. 

Nurses are employed 
en shift to run the 
first-aid post, and apart 
from attending’ to 
accidents they are res- 
ponsible for the well- 
being and compliance with factory regulations 
of women working on shift. These nurses 
attend to both male and female patients, but 
have a call on men to deal with any casualties 
in inaccessible places or where heavy casual- 
ties call for stretcher parties. 

The training of women is of first-rate im- 
portance and all women when first engaged, 
except for unskilled work, are on probation. 
Considerable care is taken to try and select 
suitable persons for the particular positions 
which will become vacant. They are first 
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put into a school, the size of each class being. 
generally, not more than fifteen people, under 
a skilled craftsman who has a knowledge of 
both maintenance and operation work. The 
period of training depends entirely upon the 
reaction of the women themselves and 
selection takes place during the course of 
training according to the abilities shown. 

At the end of the course, all trainees are 
subject to a practical examination, dealing 
entirely with the type of work which they will 
be expected to do. The results of this 
examination, together with a survey of the 
characteristics and general suitability of each 
trainee decides whether they are posted to 
positions or informed of their unsuitability 
for the work and discharged. 

Experience has shown that to put women 
into the works even after training, to work 
alongside the men they will replace, is in- 
advisable. ‘* Complexes ”’ exist, the two most 
prevalent being : (1) The inborn conviction 
that a woman cannot be taught to perform a 
man’s job, tinged with the inherent under- 
standing which exists between man and woman 
for the man to do the work. (2) The natural 
feeling on the part of some men against 
women taking their work, although they 
know that they are to be transferred to other 
work. These two characteristics do not 
appear violently on the surface; man’s normal 
reaction is to be helpful to woman, but his 
feeling of resentment does not always 
permit it. 

On account of the foregoing considerations 


skilled craftsman in charge of the school to 
take the women out into the works and place 
them at their various tasks, and personally 
supervise them for a period. After a time, 
with the occasional supervision of the teach- 
ing craftsman, the women are left entirely 
alone and expected to carry out their duties as 
efficiently as the men they have replaced. 
After taking up specific work, selected 
women in certain categories attend an ad- 
vanced training course in their own time. 
The course is conducted by a member of the 
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technical staff. The first phase covers a 
general technical training applicable to all 
and includes elementary mathematics, the 
use of formule, graphs and simple mechani- 
cal and electrical prin- a 
ciples. The next | 
phase is sub-divided 
into mechanical and 
electrical sections and 
is more advanced, and 
at its conclusion the 
women have a sound 
elementary knowledge 
of the principles and 
practice of the genera- 
tion of electricity and 
power station main- 
tenance. 

Advanced training 
is a new institution, 
and it is not at the 
moment possible to 
tell how the women 
will react to it, but we 
are strongly optimis- 
tic. By this training 
women will have the 
opportunity of know- 
ing the construction 
and design of the 
plant they operate, a 
knowledge which al- 
ready begins to show 
advantages. It is in- 
teresting to record 
that since these classes began many men have 
asked to join them and they have, of course, 
been welcomed. 


Women assist in coal handling—one of them 
at a conveyor 


It should be recorded here that members of 
the technical staff are giving their services 


A woman welder at work 


for this training work voluntarily, and it 
should be added that in all cases where 
demands have been made on the staff for 
extra duties, which have naturally become 
Numerous since the 
outbreak of war, vol- 
untary services have 
been most willingly 
given. 

In the case of certain 
specialised trades, such 
as welding, tool-grind- 
ing and setting, can- 
teen management and 
community cooking, 
women have been sent 
to specialised training 
courses and they have 
achieved considerable 
success. 

It is fair to state 
that Fulham employs 
as many skilled female 
workers as any other 
undertaking and _ in 
view of the fact that 
this station also ranks 
with the highest in 
availability of plant 
and having regard to 
the very strong repre- 
sentations now being 
made by the Man- 
Power Board to the 
electricity supply in- 
dustry, the long-term policy which has been 
adopted at Fulham seems justified. 


British Broadcasting 


HE tenth anniversary of the B.B.C. Empire 
Service occurred last week, and at a Press 
conference Mr. B. Clark. Controller of 

Overseas Services, gave an interesting review 
of the progress which has been made since the 
service was inaugurated. The service com- 
menced with two short-wave transmitters at 
Daventry which were operated for five periods 
of two hours each day; additional transmitters 
have been added from time to time and now the 
daily total of transmission hours has risen to 
over seventy, with broadcasting in forty-seven 
languages. The work which has been accom- 
plished and some of the important broadcasts 
which have taken place are told in an illustrated 
booklet (price 1s.) which the B.B.C. has pub- 
lished this week entitled ‘‘ Calling all Nations.” 
_ In the House of Commons on December 8th 
in reply to a question put by Mr. Thorne, 
the Assistant Postmaster- General said that 
the available figures of wireless licences 
taken out were not divided to show separately 
renewals and new applications. The total 
number of wireless licences issued was, however, 
known to be increasing. On August 31st last 
the latest date for which firm figures were 
available, there were 8,836,724 wireless receiving 
licences in force and since that date the number 
had increased to over nine millions. 
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Wartime 


ELECTRICAL REVIEW 


Soldering 


Cored Solder and Emergency Alloys 


LTHOUGH the em- 
ployment of cored 
solder by makers of 

all sorts of electrical and radio apparatus has 
increased considerably, it is often not under- 
stood that {its utilisation necessitates pro- 
cedure that differs from methods which are 
appropriate to stick solder with a separate flux. 

The cored variety is in the form of a wire, 
varying in diameter between 10 and 22 SWG, 
in which one or more cores of flux are in- 
corporated. As the flux in the solder wire is 
relied upon to provide a wetting agent it 
obviously is essential that the flux shall always 
be present. There are certain difficulties in 
manufacturing solder wire with a continuous 
core of flux so that the multicore variety, 
having three cores of flux, is favoured. 

For electrical purposes it is highly desirable 
that the flux shall be non-corrosive, and that 
the fumes dissipated from the flux during the 
soldering operation shall have no harmful 
effect on the component being soldered, or 
other components in the equipment. It is for 
this reason that resin is either specified as the 
flux to be used, or that the flux residue must 
be pure resin. However, as resin is one of the 
least active of fluxes considerable research has 
taken place in the production of activated 
resin fluxes. During soldering the activating 
agent removes oxides from the surfaces, 
prevents them forming during the operation, 
and then dissipates. As a result the flux 
residue is pure resin. 


Cost and Economy 


The cost of cored solder is initially con- 
siderably greater than that of stick solder, but 
for the majority of purposes in the manufac- 
ture of electrical equipment the use of cored 
solder actually achieves an economy in the 
cost of the soldering processes. Owing to the 
fact that it is possible to use a more activated 
resin flux in a cored solder than would be 
possible if the flux were applied separately, it 
is often possible to undertake work with an 
activated flux cored solder for which pre- 
viously an acid flux and separate stick solder 
have been used. The acid usually necessitates 
a washing or cleaning operation after the 
soldering operation in order to remove the 
flux residue. For such jobs, therefore, the use. 
of a cored solder with activated flux obviates 
two operations. 

Apart from any considerations of speed and 
economy in labour costs there are two other 
features which make it advantageous in many 
instances. The application of solder in the 
form of a fine wire instead of a large stick 


By Richard Arbib 


(Multicore Solders, Ltd.) 


enables the exact quantity 
required for each joint to be 
pre-determined and con- 
trolled. For example, a 1-Ib. reel of 40/ 

alloy, 16 SWG, may contain 92 ft. of cored 
solder wire; as } in. of wire is required per 
joint, 4.416 joints can be made with 1 Ib. of 
wire. The advantage of being able to control 
the amount applied to each joint is of very 
real importance when the nature of the labour 
employed to-day is considered. Providing a 
simple technique is evolved, it is possible for 
quite unskilled female labour to undertake 
soldering operations on electrical equipment. 
If the soldering iron can be dispensed with 
and the cored solder wire applied direct to the 
heated component, there will be no danger of 
molten solder being poured or applied to a 
comparatively low temperature component, 
and thus a sound joint is more likely to result. 


Correct Application 


The cored solder wire should be applied to 
the component that is to be soldered, not 
carried to it on the tip of the iron. If the latter 
course is adopted the activitiy of the flux will 
be entirely wasted, as by the time the solder 
reaches the component the flux will be dis- 
persed, or the efficiency of the activating 
agent lost. Thus, the solder wire must be 
applied to the component either at the same 
time as the heat is applied, or after the com- 
ponent has been raised to the liquidus 
temperature of the solder. 

Probably more cored solder is used for 
attaching wires to tags than for any other 
purpose, and even this simple operation often 
results in waste of time and loss of efficiency 
of the flux, with extravagance in solder con- 
sumption. Where possible the solder wire 
should be applied across the shank of the tag, 
the iron placed on top, when a piece of the 
wire equal to the width of the tag will be 
melted. The iron is then withdrawn, with the 
result that the flux has cleansed the oxides from 
the tag and a perfect soldered joint has resulted. 
In many works the old method of under- 
taking this job is to apply the iron to the tag 
and then “‘ push in ”’ the solder wire to the side 
of the iron, but it is difficult to control the 
exact amount of solder applied, and a certain 
amount of the flux efficiency is wasted by its 
operating on the iron first before reaching the 
tag. 

By the choice of suitable gauge and the 
adoption of the newer method it is possible to 
control exactly the amount of solder required 
for each tag. As tags vary in size, and the 
number of wires to each tag also may vary, 
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a certain latitude will have to be allowed. 
However, it is generally possible to choose a 
gauge which is suitable for the majority of the 
operations concerned. Until recently there 
was a general tendency among manufacturers 
to use cored solder wire in too-large gauges. 
The recent movement to conserve supplies of 
metals has resulted in many firms changing to 
finer gauges, and to a certain extent there has 
been a tendency to change to too fine a gauge 
so that the operator has to push the wire in 
to the iron in order to obtain sufficient to 
make the joint. 


Soldering Iron Temperatures 


Apparently very little attention has been 
paid either by manufacturers of soldering irons 
or their users to the temperatures of the 
bits. The reduction of the tin content of 
alloys, with a consequent raising in liquidus 
temperature, has drawn attention to this 
factor. Under normal conditions when the 
components are not to be subject to excessive 
heat in use, an alloy having a low melting point 
is desirable. 

Apart from any considerations of the 
mechanical strength of joints the use of high 
tin content alloys speeds up production be- 
cause, for example, with 60/40 alloy there is 
only 7 deg. waiting time between the solder 
becoming liquid and then solid. The use of 
the highest tin content alloy now permitted 
without a special licence (45/55 alloy) to some 
extent has slowed down production because 
37 deg. waiting time is necessary. Therefore, 
the use of 45/55 solder as a substitute has 
meant that the bit temperature of the irons, if 
correct for 60/40 alloy, has had to be increased 
by at least 30 deg. 

Unfortunately, it would seem that many of 
the electric irons available on the market, 


War EMERGENCY ALLOYS (ANTIMONY FREE) 


| 

Alloy | Solidus Liquidus | Recommended 

Tin/Lead deg. C. deg. C. bit temperature 
| | deg. C. 

45/55 | 183 227 

40/60 183 238 278 

30/70 | 183 257 297 
18.5/81.5 187 277 317 


especially those having pencil bits, are not 
capable of handling 45/55 alloy without 
modification. When such irons are used the 
solder often does not become liquid, but 
remains in a pasty state, and instances have 
even been seen of difficulty experienced in 
melting a small quantity of solder wire. In 
tact, it can be stated that experience has shown 
that the majority of complaints received con- 
cerning soldering processes are due to in- 
sufficient heat, or incorrect application of 
heat. The user of soldering irons therefore 
should satisfy himself that they have a bit 
— suitable for the solder alloy being 
used. 
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The accompanying table can only be a 
rough guide, for the type of component being 
soldered will have an effect on the bit tem- 
perature after one or two components have 
been soldered. Thus, an iron may solder one 
component quite satisfactorily, but have lost 
so much heat after soldering six that there is 
not sufficient temperature to solder the 
seventh. It will be appreciated that bit 
temperature is the controlling factor ;_ if 
possible it should be measured immediately 
after, or during, several soldering operations. 
Therefore, wattage and voltage may be of little 
consequence, and when buying irons the bit 
temperatures should be the first item to be 
specified. The need for a higher temperature 
iron should not mislead the purchaser, or 
user, into employing irons which have an 
excessive bit temperature. In this event an 
abnormal time will be required for the solder 
to cool to a solid state, and excessive tempera- 
ture can destroy the activity of the flux 
employed. 

Many manufacturers of electrical equip- 
ment, since the introduction of lower tin 
content alloys, have found that their works 
have been seriously inconvenienced by irons 
not being capable of handling the higher 
melting point alloys. A temporary remedy, 
which has been adopted by a number of firms, 
has been to fit the irons with elements of 20 V 
lower rating. Although no data is available 
as to the life of such elements, it has enabled 
the works to continue production while new- 
type irons are being delivered. An equivalent 
remedy for those works having their own 
electricity supply transformer has been to step 
up the voltage by moving to a higher tapping. 
It must be emphasised that when any readings 
or investigations are taking place into bit 
temperatures, the voltage of the electricity 
supply should be checked at the point where 
the irons are plugged in ; at one works it was 
found to be 15 V below the nominal voltage. 


Bench Type Irons 


For many purposes in the manufacture of 
electrical equipment where single components 
are being soldered, the use of bench type irons 
is advantageous, the component being taken 
to the iron instead of the iron to the com- 
ponent. Many firms engaged on_ such 
soldering processes have produced ingenious 
jigs, which have enabled twelve or more 
components to be applied rapidly to bench 
type irons. There is a limited number of 
bench type irons available, but hand irons 
can easily be adapted by being fixed on a 
stand. 

The soldering of some small components, 
such as the end of a flexible to the shank of a 
tag, can be speeded up by filing a recess in the 
bit of the iron so that the heat is applied to at 
least half of the surface of the tag instead of 
one point. Investigation of a recent complaint 
concerning cored solder disclosed that the 
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difficulty in soldering was due to the edge of 
the tag being applied to an iron, and molten 
solder being run in, in the hope that a joint 
would result. The raising of the tag by just 
| in. and application of the solder wire to the 
top of the shank resulted in perfect joints. 
The subsequent filing of a recess in the bit 
increased the speed of the operation. 

There are so many problems connected 
with removal of insulation from wires and 
flexibles that it is advisable to remember that 
when possible removal of insulation should 
take place immediately before the soldering 
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operation. It is not advisable, for example, 
that insulation should be removed one week 
and the soldering operation take place the 
next, for in the meantime surface oxide will 
have been formed. Probably the greatest 
difficulty encountered is the removal of 
cotton or silk covering from fine wires such 
as ‘‘ Litz”’ wire. The scraping will invariably 
remove one or more of the strands and often 
alter the diameter of the wire. Probably the 
best method of removing insulation in such 
cases is to heat the wire on or near an electric 
element and then quench it in alcohol. 


The Supply Industry 


Some Thoughts on Standardisation 
NCE again the electricity decrease in the average overall 
fete tonne By H. Southall charge per kWh sold from 


gratuitous advice on what 

to do, how to do it and, worst of all, on 
how to charge for having done it. It seems 
strange that an industry which has expanded 
its sphere of activity so rapidly and so widely 
should become a butt for the criticism of people 
who are unable or unwilling to realise the 
extent of its progress. 

Some of the references to electricity supply 
made in the Scott Report have received scath- 
ing treatment in the 
electricalPress. Among Jn this article the 


1-55d. to 1:047d. or 32 per 
cent. during the ten years. 

These results have not been achieved 
through an agency created by a Government 
Department ; they resulted from the un- 
remitting efforts of a large number of indi- 
vidual undertakings in the face of intense 
competition. Figures such as these cannot 
be found in any other industry catering, in a 
competitive field, for a need of the masses. 

In Paragraph 165 (e) 
Scott Committee’s of the Scott Report a 


the fallacies underlying —_ proposals for the reorganisation of elec- Standard of 250 popu- 
some of the sugges- tricity supply for the benefit of rural ation is fixed as 


tions was the refer- 
ence to unified postal 
charges in an attempt 


areas are shown to be invidious and un- 
likely to improve a position which, after the country) as suffi- 


representing the size of 
a village (throughout 


to justify the standard- II, is not so unsatisfactory as the Com- cient to justify an im- 


isation of charges for 
electricity ona national 
basis. Can it be said that postal rates are 
uniform throughout the country, when rural 
dwellers receive one quarter or one third of 
the service enjoyed by those in the cities ? 

Presumably the Committee did not con- 
sider the complexity of any alternative to 
common postal charges. Although the 
penny post was introduced a century ago, 
to-day, ignoring the penny added as a war 
tax, the charge to the public is 50 per cent. 
greater than when it was introduced. If this 
is a criterion of what may happen to elec- 
tricity if the suggestions of the Committee 
are heeded, then the populace as a whole 
would doubtless prefer the present system of 
public electricity supply, despite certain 
shortcomings. 

During 1927-28 the total salés for lighting 
and domestic use, public lighting, traction and 
power, aggregated 7,003-4 million kWh ; 
and during 1937-38 they were 19,262:8 
million—an increase of 175 per cent. 

The substantial reductions in costs resulting 
chiefly from this expansion permitted a 


mittee implied 


mediate public supply 
of electricity. Any 
doubt which may be felt by supply authorities 
concerning the ability of the rustic folk to 
pay anything towards the cost of making the 
supply available is forestalled by the sug- 
gestion of ‘‘ free service lines.” 

No similar suggestion was made in regard 
to water services. Paragraph 167 recommends 
the provision of a main supply of water to all 
towns and larger villages not at present: sup- 
plied, without defining what is meant by 
*‘ larger.’ Great as the value of electricity 
may be, a public supply of pure water surely 
comes first. 

In 1937-38 there were in existence thirty sub- 
stantially different rates of charge for water 
supplies in 83 cities and county boroughs in 
the United Kingdom and, in addition, differ- 
ential charges were made in many outside 
districts. The water charge in Liverpool was 
then 1s. 1d. in the £1 for a house of a rental 
value of £20, compared with Sheffield where 
the corresponding rate was 3s. 8§d. with 
additions for baths and extra W.C.’s. There 
may be ample reason for this great disparity ; 
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the point is that these charges are more 
glaringly at variance than the electricity 
tariffs of any two towns in the country. 

Strangely enough, the average overall 
revenue per kWh sold for all purposes in 
those two cities for 1937-38 was Id. in Liver- 
pool and 0-63d. in Sheffield, and sound reasons 
for the difference existed. 

There is evidently a much greater disparity 
in charges for water than for electricity, but 
this seems entirely to have escaped the atten- 
tion of those concerned with ** planning.” 

In Paragraph 159, the Committee antici- 
pates that the rural dweller will receive 
sufficient wages to enable him to pay for all the 
urban amenities except electricity, for which 
he will receive his service free of charge. 

Scant attention appears to be paid to the 
difference in the rents paid by workers 
throughout the country, but in towns of com- 
parable size rents vary substantially more 
than the charges for electricity. Rents in 
Lancashire, for instance, are considerably 
lower than in London, and a mechanic work- 
ing in Battersea may pay as much as 15s. per 
week more than he would do for a comparable 
house in Bolton. No condemnatory remarks 
are made about this in the Scott Report, but 
the fact that a consumer of electricity in 
Eccles may have to pay 4d. per kWh used for 
lighting, compared with 34d., say, in East- 
bourne, is regarded as sufficient excuse to 
warrant recommendations for standardisation. 

Glasgow and Liverpool are famed for their 
cheap (electric) transport services ; most 
towns charge considerably more, yet no plea 
is put forward for unified charges for public 
transport, although they should be more 
easily attainable than for electricity. People 
living in remote situations will cheerfully 
spend £200 to £300 on a car to solve their 
transport problem, but are most unwilling to 
contribute even a reasonable sum towards the 
cost of making electricity available. 


Do They Want It? 


The idea seems to prevail that rustic 
dwellers are pining for electrically equipped 
homes, but those who have tried to introduce 
electricity into the homes of people who are 
content with paraffin lamps and the lack of 
other urban blessings realise the fallacy of 
this belief. 

Criticisms of the methods and policy of 
electricity supply usually emanate from people 
outside the industry, but to-day there seems 
to be a tendency for some inside to criticize 
with voice and pen. Such self-criticism may 
be misconstrued and used as evidence by 
those seeking to nationalise and standardise 
anything and everything. 

People who hold that nationalisation is the 
correct panacea for minor inconsistencies and 
anomalies in electricity supply should ponder 
over the conditions prevailing in the coal, 
milk and egg industries. Some form of 
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superficial control may have been necessary 
under war conditions, but it has become 
fashionable to establish national and regional 
machinery for flimsy reasons. A well- 
known dictionary defines machinery" as 
“a means of keeping in action,” but as 
applied to industrial control it may be 
described as ** a means of producing inaction.” 

A Committee of Development Investigation 
consisting of, say, six engineers and six com- 
mercial men with extensive experience in the 
industry could be established by the 
Electricity Commission for the purpose of 
investigating the development and _ history 
and surveying the ** market ”’ of all statutory 
undertakings, thus ascertaining the reasons 
for slow progress of any of them. These 
reasons may arise from political causes, from 
paternal love by city fathers for their sick gas 
children and possibly, in some cases, from 
inefficient management. 


Spurring on the Laggards 


From the information given in the Com- 
missioners’ Returns the suggested Develop- 
ment Investigation Committee could select 
undertakings with poor development records 
and, by investigating the tariffs, sales policies 
and distribution systems generally, reports and 
recommendations could be made to the Com- 
missioners. These reports could then be 
transmitted to the authorities operating the 
backward undertakings, and six months later 
evidence should be sought as to the action 
taken. If the replies were considered unsatis- 
factory, then cautionary advice could be 
given to the erring authorities; the odds 
would be against any further action being 
necessary. 

The supply industry needs national pub- 
licity of an educational character, rather than 
a repetition of the methods used by the manu- 
facturers of ordinary commodities. Show- 
rooms should not only be regarded as shops 
where consumers may buy electrical apparatus, 
but as electrical schools where the public can 
be taught all they should know, from the 
replacement of fuses to the economics of 
heating their homes. Demonstrations should 
not be confined to cooking and washing ; 
every conceivable form of electrical service 
should be displayed regularly. The com- 
plex which causes some salesmen to tell con- 
sumers that savings can be effected by chang- 
ing to “ B” section of the tariff from ‘‘ A ” 
should be replaced by advice on how to pur- 
chase more electricity without any noticeable 
increase in the bill. The national microphones 
should be used to inform the public of what 
electricity has achieved and can yet achieve for 
them throughout their lives. 

The industry i is sufficiently wealthy to engage 
and reward its own “‘ planners.” Has it got 
the courage to do it in the face of those who 
“plan” from political motives without regard 
to economics ? 
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The R.E.M.E. at Work 


Keeping Equipment in Service 


N opportunity of seeing the way in which 
the recently formed Royal Corps of 
Electrical and Mechanical Engineers 

maintains equipment for the Army was given 
us a few days ago at one of its largest work- 


shops in the Midlands. Extending over a very . 


large area, these workshops and their an- 


Above: Building up 
worn parts of vehicle 
{equipment by means of 

* electro-deposition. 

| Right : A 15-kW Diesel 

generator set on test 


Repairing the armature of a Diesel-electric 
generator for a searchlight unit at one of 
the R.E.M.E. workshops 


cillary shops demonstrate in a convincing 
manner the remarkable versatility of the new 
Corps, the activities of which cover not only 
tanks and wheeled vehicles of all kinds, but 
also small arms, machine guns, radiolocation, 
radio apparatus, instruments, watches, coast 
defence and searchlight equipments. 
Comolete recon- 
ditioning of vehicle 
engines and gear boxes, 
electrical equipment, 
etc., is undertaken 
with the aid of the 
most up-to-date plant, 
the electrical gear such 
as dynamos, starters, 
ignition equipment, 
speedometers, clocks, 
wiring harnesses,” 
etc., receiving attention 
in a_ well-equipped 
electrical and_ instru- 
ment shop. This sec- 


tion, which is manned by special personnel, 
also takes care of all depot electrical plant, 


: searchlights and generating plant from field 


units, and is further responsible for all 
batteries of vehicles passing through the shop. 
Modification of standard tanks or vehicles to 
meet special climatic conditions, as for 
example, in the Arctic or in the desert, is 
another job of the Corps. 

Both electric and gas welding are utilised 
extensively, while as another means of avoid- 
ing unnecessarily scrapping damaged or worn 
components a metal deposition department 
has been established. Here the worn parts 
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are built up by electro-depositing coatings of 
up to about 0-07 in. of chrome, nickel or other 
metals. Metal spraying is also employed 
where this method is more suitable. 

In view of the shortage of rubber, the tyre 
repair factory is of particular importance. 
All the tyres received are subjected to very 
careful examination on a specially designed 
spreader tool and a decision is arrived at as to 
whether a major repair is necessary or a com- 
plete ‘ tyresole.’” When the final revul- 
canising process is complete it is almost 
impossible to distinguish the repaired portion. 
In the case of tubes, punctures are repaired by 
vulcanising and not by sticking on patches, 
this requiring only about 10 per cent. of the 
quantity of rubber. The tyre factory also 
serves as a training school for tyre repair and 
maintenance for the Army overseas, and its 
trainees are now being employed to “ preach 
the gospel ’’ of the proper care of tyres to 
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mechanised units all over the country: 

All the radio sets in “*A” (armoured) 
vehicles passing through the workshop are 
checked and repaired by the wireless section. 
A good deal of the work is done in the actual 
vehicles, but there is also a new shop equipped 
with specially designed work benches, lighting 
arrangements and five testing cubicles con- 
structed in double-walled expanded metal to 
isolate sets from outside interference. 

Both military and civilian personnel, male 
and female, are employed in the workshops 
which are under the control of a Chief 
Electrical and Mechanical Engineer and a 
staff of engineering officers. Apart from the 
invaluable reconditioning work performed, 
the workshops also serve as a training centre 
for specialist personnel for transfer to other 
maintenance depots, at home and overseas. 
Facilities are given for theoretical as well as 
practical training. 


Ship Welding 


American and British Methods Compared 


MOST enlightening account of the British 
merchant shipbuilding programme in 
North America (1940-42) is given in this 

years Andrew Laing Memorial Lecture 
under the auspices of the North-East Coast 
Institution of Engineers and Shipbuilders at 
Newcastle-upon-Tyne. The authors are 
Messrs. R. C. Thompson (managing director, 
Joseph L. Thompson & Sons, Ltd., Sunder- 
land) and H. Hunter (technical director, 
North Eastern Marine Engineering Co., 
Ltd.) respectively head of and marine engine 
member of a small Technical Merchant 
Shipbuilding Mission otherwise composed of 
principal surveyors of Lloyd’s Register of 
Shipping with.an Admiralty secretary which, 
on behalf of the Admiralty (Department of 
Merchant Shipbuilding), negotiated the de- 
livery of merchant tonnage from the United 
States at the rate per annum of about 60 
vessels of the tramp type, each of about 
10,000 tons deadweight. 

The paper includes specifications, plans, 
sectional drawings and photographs, in- 
dicating the detailed organisation for stan- 
dardisation and centralised purchasing that 
has been necessary to co-ordinate the effort. 
Working plans have been supplied from 
Great Britain, where the practice is to include 
many items on one tracing ; their “ inter- 


pretation ’ has consequently involved a con- 
siderable process of breaking down into 
single-item plans. For instance, the 80 
British working plans for a main propulsion 
engine have had to be expanded into 400, a 
similar proportion prevailing throughout, 
including the hull plans. 


Contracts placed in Canada have been 
with existing yards where riveting is preferred, 
following British designs closely. Plans for 
welded ships could have been obtained from 
the United States, but that would have meant 
building new shipyards or ae * substantially 
modifying existing ones. The welding 
equipment would also have had to be obtained 
from the United States, which would have 
involved delay. Therefore Canadian yards 
use mainly riveting and part welding. 

The authors state that arguments in favour 
of welding versus riveting are, far from being 
settled ; although the former is said to be 
the modern method, all the evidence shaws 
that it involves more labour in the building 
of ships. Its advantages are that capital 
cost is lowered if new shipyards are being 
laid down, while welding equipment is more 
readily available and it saves steel. The iast- 
mentioned factor is very important when 
building on the scale now proceeding in the 
United States, but in Canada and the British 
Isles labour may be even more important. 

Revised plans for the introduction of 
additional welding (detailed by the authors) 
into all Canadian yards have been prepared 
by the Burrard Drydock Co., Ltd., with due 
regard to the fact that careless intermingling 
of welding and riveting can cause trouble 
both during construction and later. Another 
consideration that has been fully gone into 
in conjunction with Lloyd’s has concerned 
the scantlings advisable in mainly welded 
ships, determination of moments of inertia, 
frame spacings, plating spans, etc. For 
these reasons the saving in weight due to 
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welding is not so much as might be expected. 

To obtain best value for money, ensure a 
good supply of labour, and facilitate pro- 
duction, all ships being built in the United 
States yards are mainly welded. Practically 
the only rivets left in are those connecting 
frames to shell, which is in accordance with 
established practice in many American yards, 
though one or two prefer all-welding while 
a number of others weld everything except 
shell stems. All-welded ships necessitate 
making elaborate formers for laying outside 
shell correct to shape in order to weld forms 
thereto down-hand. The number of ships 
involved justifies this procedure. 

Comparison between mainly welded 
American and mainly riveted United King- 
dom vessels shows that the man-hours 
needed for building in the United States is 
about double the United Kingdom require- 
ment, including the installation of machinery 
and electrical equipment. Indirect labour 
accounts for an additional 20 per cent., 
compared with an average of 5 to 10 per cent. 
in Great Britain. Therefore, whereas welded 
ships require less steel, nevertheless in the 
circumstances prevailing United Kingdom 
methods are a rational compromise. In 
most of the new American yards less than 
10 per cent., and in some of them only 1 or 
2 per cent., of the men engaged have previously 
been employed on_ shipbuilding, though 
foremen and management are accustomed to 
large civil engineering contracts. It is much 
easier to train welders than riveters. 


Speed of Building 

The remarkable speed of building is a 
fundamental factor. Equipment for a new 
yard for building welded ships costs less and 
is more easily obtained than the equivalent 
for riveted ships. A much larger site area is 
required per berth for welding, although it 
may well be offset by the increased produc- 
tion per berth and so provide the same 
output from a given area. Improved welding 
methods are- continually being evolved ; in 
this respect the authors believe that in the 
United Kingdom more up-to-date hand 
welding is practised than in America where 
much of the thought applied to the subject 
has been devoted to machine welding, which 
at present has only very limited application 
to shipbuilding—less than 10 per cent. It can 
be employed only for straight down-hand 
work, being the only purpose for which 
AC is utilised. Hand welding is done with 
DC generator sets, mostly of the single- 
operator type, of which there are 1,142 against 
21 multi-operator sets in a typical yard of 
14 berths. 

Concerning methods of building the authors 
point out that very little normal shipyard 
machinery is used, the whole of the skilled 
operation of shipbuilding really being done 
in the mould lofts, which are much larger 
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than in the United Kingdom and wherein 
special care is taken to ensure absolute 
accuracy in the making of templates for every 
individual part of the ship. Reference is 
made to the many different and elaborate 
flame-cutting and shaping machines which 
facilitate the erection of sub-assemblies 
weighing much more than 50 tons each, 
which are designed to avoid as much as 
possible turning them over while the welding 
operation is carried out on skids on the 
ground. Adequate means are necessary to 
handle heavy sub-assemblies in the erection 
sheds and to transport them to the berths. 

Steam boilers and propelling machinery 
are also partly welded and special precautions 
have to be taken during their installation 
before launching, which .is a particularly 
desirable practice in welded vessels. 

Contraction of the top side welds causes a 
pronounced tendency for the vessel as a 
whole to sag; in addition, contraction 
stresses can cause local deflection of the 
stern frame apart from the hull structure, 
while another form of deflection is a 24-hour 
variation due to difference between day and 
night temperatures. 


Electrical Equipment 

Electrical practice in the United States 
differs very considerably from what is usual 
in the United Kingdom. The authors 
believe that examination of modern American 
vessels will afford much of interest to British 
firms. The ships described by the authors 
have electrical installations of the usual 
British type (two steam-driven generators, 
each of 15 kW at 110 V) in accordance with 
guidance plans by the Sunderland Forge & 
Engineering Co., Ltd. 

Pertinent comment is included on the 
repair of welded ships, which requires 
special consideration because the funda- 
mental principle in building is so to arrange 
the sequence of work that contraction while 
welding can take place. This is sometimes 
impossible when doing repairs ;_ therefore 
the repair by welding of a highly stressed 
part of a welded ship’s structure is going 
to be very difficult. Indeed they go so far 
as to declare that, pending further develop- 
ments, it may be safer to repair such areas by 
drilling and riveting. 

Nevertheless, they offer two alternative 
suggestions with sketch plans designed to 
ensure that service stresses shall cross and 
not combine with the inevitable residual 
welding stresses. If some such precautions 
are not taken, stress combination will 
almost certainly cause fracture at or near the 
welds. Examples of such faulty application 
of a sound process have already occurred ; 
they tend to give welding a bad name, which 
it does not deserve. The authors consider it 
to be the responsibility of classification 
societies to prevent such mistakes. 
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Economy 


Use of Skeleton Working Sketches 
By J. L. Gaved 


HE most economical drawing is the 

sketch. It is simple and direct, but it 

must be vivid. In order to save 
expensive drawing paper and even more 
costly linen cloth for tracings, sketches 
can be made on tracing paper. For im- 
mediate war purposes it would not be difficult 
to reduce the issue of innumerable drawings 
and, to a lesser extent, plans by the use of 
skeleton working sketches. Wiring diagrams, 
for example, can be produced from one 
master drawing. 

The information required by the wiremen 
may be conveyed by foreshortening the lay- 
out, eliminating the full length of run between 
points or between switches and apparatus. 
Apparatus such as switchgear and motors 
need not appear except in symbol form, a 
schedule being attached for interpretation. 
In the condensed sketch the distances between 
significant points may be inserted and such 
instructions as ‘trun in conduit along 
skirting *’ would amply convey the desired 
method of installation. 


Conventional Characters 


The most complicated series of switch- 
boards and subdistribution panels can be 
interconnected by the conventional label 
characters such as A, Al, B3, provided the 
relative positions of all apparatus are 
dimensioned as extracted from the master 
plan. It may be assumed that the building 
to be wired will be ready for the wiremen. 
If the information as to cable entries and 
ducts has been given to the builder there is 
no good reason for repeating it in the wiring 
drawings. 

Choice of apparatus is now no longer 
available, and that which can be procured 
must be used. Hence the time wasted in 
even outlining some particular fittings can 
be saved by the substitution of the appropriate 
symbol in a small circle at the point where it 
is required. Switches, fuses, switch plugs 
and heating apparatus are so closely related 
by standardisation that a term such as ** 5-A 
Switch”? or ‘‘60-A Breaker” denotes all 
the essential detail. Motors frequently 
take up the draughtsman’s time in drawing 
detailed curves (although the business end 
containing their terminals is obvious when 
the motor is fixed) which convey nothing 
when drawn to a small scale. 

In the larger classes of plant an outline 
arrangement is even more economical and a 
whole power-house layout might well be 
contained in a diagram of small dimensions 


which can easily be handled and followed by 
the erector. Switchgear and transformer 
diagrams may be so reduced that repetition 
of inside connections, already inscribed on the 
tank plate, is avoided, particularly since 
the visible connections are quite familiar to 
the person installing the plant on foundations 
or in positions which the building drawing 
positively determines. 


Relying on Experience 


For cable laying and overhead-line erection, 
which is a standardised procedure in any one 
area, there is little need for drawing at all 
and the foreman’s contempt for so much 
paper would appear to become justified 
under the emergency conditions prevailing. 
Innumerable instances have proved that 
extemporisation has had to be resorted to in 
those conditions, which no drawing can cater 
for successfully. Any experienced man 
automatically follows orthodox procedure 
and seldom refers to drawings. So much 
work is done to-day on temporary structures 
that minor deviations from a layout are 
common and in no way prejudice the satis- 
factory operation of the plant. Sketches are 
adequate for such work. 

The elimination of blue prints and scaled 
drawings calls for a corresponding increase 
in the quality of the sketches and exactitude 
in co-ordination in the drawing office. Upon 
the latter everything depends. Moreover, 
the closer co-operation of the draughtsman 
with the installation personnel to produce 
the best form of sketch is clearly essential. 


Possibility of Continuance 


The introduction of a systent as outlined 
might require some patient tuition at the 
commencement so that the cryptic message 
of a sketch containing merely dots, circles, 
squares and symbols interspersed with 
dimensions can be ** put over” to the rank 
and file. 

There is every reason to believe that the 
stark simplicity of this kind of sketch with 
its appeal to experience and common sense 
would quickly be appreciated. As for the 
long view on this subject, there is the very 
desirable probability that the production of 
legible sketches in engineering activities 
would become common practice and that 
the outside man would be able to convey 
his requirements to the drawing office in the 
only language common to both. Mean- 
while, a considerable saving of paper, time 
and expense would be effected. 
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CORRESPONDENCE 


Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for correspondents’ opinions. 


Dual-Purpose Steam 


HE remarks in the leader of your issue 
of December 4th do not, I think, fairly 
present the case for back-pressure plant 

for process work in industry, and several of 
the observations made therein, if not alto- 
gether misleading, certainly appear to be 
illogical. 

Any case for back-pressure, mixed-pressure, 
or pass-Out turbo-generator plant must be 
decided on its merits, and each type of 
installation is suitable only for a particular 
set of circumstances. However, since back- 
pressure plant is under consideration, it is 
assumed that all, or nearly all, of the exhaust 
steam is utilised for process work. If this be 
the case, then on the grounds of very high 
overall thermodynamic efficiency accom- 
panied by corresponding ‘‘ economic effi- 
ciency,” a condensing turbo-generator unit 
does not even remotely compare with a back- 
pressure plant. 

There is no reason whatever why “ capital, 
operation and maintenance charges may 
inordinately increase ’’ as is suggested, and the 
**complex mechanism involved in its opera- 
tion ” certainly requires elucidation. Further, 
the suggestion that loss of condensate and 
consequent necessity for additional plant such 
as evaporators, degassing plant, etc., does not 
arise, for surely if the whole of the exhaust 
is utilised for process work and is not re- 
coverable, it would have to be ‘‘ made up” 
if a condenser unit were installed and a 
separate process-steam supply provided. 

Although the weight of steam admitted to 
a back-pressure set is greater per kWh than 
in a condensing unit, it is incorrect to refer 
to the ** consequent higher cost of electricity ” 
generated by theformer. In order to examine 
the economics of a scheme, the total cost of 
supplying electricity generated by acondensing 
unit, plus the cost of process steam raised in 
boilers and taken direct to process plant, 
should be compared with the total cost of 
electricity and process steam when the whole 
of the steam generated passes through the 
back pressure unit, and the exhaust is sub- 
sequently used for process work. The 
examination of costs on these lines presents a 
very different aspect from the point of view 
suggested—** the consequently higher cost of 
electricity [back pressure unit] may not 
always be of first importance to those who 
require large amounts of process steam and 
who are content to regard electricity as a by- 
product.” 

The statement that the loss of heat ina 
condenser is unavoidable where low prices 


for electricity are essential for motive power 
and industrial heating, may be correct if the 
industrial heating must be supplied in the form 
of electricity, but for industrial heating for 
process work, which: is usually the require- 
ment, the pass-out or back-pressure unit 
(selection depending upon circumstances) 
leaves the condensing unit far behind. This 
is not, of course, an opinion, it is a fact based 
on sound engineering principles and amply 
illustrated by taking note of the number of 
such units installed in paper mills, tanneries, 
dye works, cotton mills, etc., in fact, in any 
industry demanding large quantities of pro- 
cess heat and having a reasonable power-heat 
load. 

In these days of dire necessity of rigid 
fuel economy, the pity it is that hundreds of 
factories are not equipped with suitable plant 
to provide their requirements in power and 
process steam. 

Bristol. J. Evans. 

[In certain trades and under definite conditions. 
the use of back-pressure sets has no doubt 
proved economical, as we have stated. Last 
week we published particulars of an installation 
of this kind. Mr. Evans supports our main 
contention that each case must be considered in 
the light of a set of individual circumstances. 
These circumstances are generally known in 
advance. From this it would appear that back- 
pressure sets are quite unsuited to meet the 
varying requirements of public electricity supply. 
For the latter purpose the costs of the two 
services must be separately assessed. If process 
steam were raised in an independent boiler, the 
pressure would be relatively low ; hence the 
capital and running costs of this boiler would be 
appreciably less than those incurred with the 
higher-pressure boiler plant, including auxiliary 
apparatus, where a back-pressure turbine was 
used. There would also be a saving in the 
smaller boiler producing steam, also possibly at 
a lower pressure, for a condensing turbine 
alone.—Eps. Electrical Review.] 


Space-Heating Machines 


N developing the relationship between flow 
temperature and outside temperature for 
a fixed inside temperature in your issue of 

November 27th, Mr. R. Grierson has not 
mentioned the effects of windage and solar 
radiation, both of which deeply affect heat 
loss from a building. For example, the loss 
from a buildingon a windless day with the 
outside temperature at 30 deg. F. may be 
identical with the loss on a windy day with an 
outside temperature of 40 deg. F. 

The wide range of flow temperature indi- 
cated in Mr. Grierson’s table would be 
difficult to follow in certain types of heating 
installations, for example, a solid-fuel-fired 
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hot-water system. Incidentally, one instance 
in this table shows a return temperature 10 
deg. F. below room temperature and it 
appears that the assumed temperature drop 
between flow and return should be modified. 

As a practical example, the postulations 
made in the first half of the section headed 
**Fresh Air’ v. Fuel Economy” are surely 
exaggerated. Opening the window might 
result in the use of additional local heating, 
but this will not eliminate. ‘*‘ cold draught ” 
from certain portions of the room and even 
the most rabid fresh-air fiend would shrink 
from initiating a four-mile-per-hour draught 
entering at 30 deg. F. In my opinion much 
of the trouble that arises in this direction is 
due to ill-designed heating systems in which 
insufficient attention has been given to air 
change and temperature control. 

Datchet, Bucks. R. W. Towers. 


The Central Register 


N the issue of the Electrical Review for 
November 20th, I noticed an article 
titled ‘‘ The Central Register.” It was a 
brief report on what the Committee on 
National Expenditure had to say about the 
working of the Central Register under the 
control of the Ministry of Labour and 
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National Service. Certain figures were given 
in the report; presumably they represented 
appointments dealt with by the Register. 

It further stated that all Government posts 
becoming vacant were dealt with through the 
Register. This I fear is not strictly correct. 
I recently acquired a post in a Government 
Department, but not through the Register and 
there are quite a number of posts which I am 
sure never find their way to the Register. 
The report went on to say that industrial 
concerns should use the Register to acquire 
their technical staff, but industrial concerns 
realise that the Central Register is not com- 
petent to deal with their requirements. This 
is borne out by the number of advertisements 
- ie in the daily papers and technical 

Tess. 

Mr. Bevin would have been well advised if 
he had left the provision of technicians in 
the hands of the professional institutions, who 
not only possess the dossier of each member's 
experience and qualifications but are also ina 
position to judge of applicants’ capabilities. 
The professional institutions, I am_ sure, 
would have undertaken this as a part of their 
national effort and would definitely put the 
square pegs into square holes. 

CHARTERED ELECTRICAL ENGINEER. 
Harrow. 


PERSONAL and SOCIAL 


News of Men and Women of the Industry 


BOUT a hundred members and_ their 
friends were present at the afternoon 
dance held by the London Students’ 

Section of the I.E.E. at Lysbeth Hall, Soho 
Square, on Saturday last. The occasion_was 
honoured by the presence of Professor C. L. 
Fortescue, President of the I.E.E. Music was 
provided by the ‘‘ Aces Swingtette,” several of 
whom are members of the B.T.H. Co. Mr. 
C. C. Barnes, the secretary, was the organiser of 
the dance, which proved to be a very happy 
affair enjoyed by everybody. 


Mr. S. R. Windle, who has been chief electrical 
engineer at Grimsby since 1928, has announced 
that he is retiring in March next year, when he 
will have reached the age of sixty-five. 


Sir Henry Tizard, President of Magdalen 
College, Oxford, has been elected to a fellowship 
of the Imperial College of Science and Tech- 
nology in recognition of his services to the 
College of which he was Rector from 1929 to 
1942. 


Professor G. P. Thomson, who has_been 
appointed deputy-chairman of the new Radio 
Board and chairman of its Operations and 
Technical Radio Committee has been Professor 
of Physics at the Imperial College of Science and 
Technology since 1930. He was educated at 
Cambridge and became a fellow and lecturer 
at Corpus Christi College. He served in France 
during the last war and was later engaged in 
aeronautical research. He returned to Cam- 


bridge in 1919, and was examiner in the Mathe- 
matical Tripos in 1921-22. Before going to the 
Imperial College he was Professor of Natural 
Philosophy in Aberdeen University. With his 
father (Sir Joseph Thomson, O.M.) he was the 
author of ‘The Conduction of Electricity 
Through Gases,” and he has written extensively 
on electronic theory. 


Mr. A. F. Steel, B.Sc.(Eng.), A.M.I.E.E., 
first-class technical assistant in the Architect's 
Department of the London County Council, 
has been recommended for promotion on a 
temporary basis to the rank of senior assistant 
(technical) at a salary of £560 rising to £660. 

Mr. W. C. B. Hillman, the former electrical 
engineer and manager to the Caerphilly Elec- 
tricity Department, has been recalled by the 
Council in a consultative capacity for a period. 
His intimate knowledge of the Caerphilly under- 
taking is considered to be of great value to the 
Council. 


Mr. B. C. Morton, director and general 
manager of Robert Dempster & Co., Ltd., has 
been appointed managing director in succession 
to the late Mr. Handley. Mr. E. W 


King,.sales representative, has joined the board 
of the company. 

Lieut.-Col. H. B. Riggall, J.P., a director of 
Ruston & Hornsby, Ltd., and Davey, Paxman 
& Co., Ltd., has been elected a vice-president 
of the British Engineers’ Association. Mr. A. 
McKinstry, M.Sc., M.I.E.E., deputy-chairman 
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and managing director of Babcock & Wilcox, 
Ltd., has been elected to serve on the Council 
during the ensuing year. 


It is reported that Mr. Thompson Oliphant, of 
the Shanghai Power Co., is safe and well at his 
home in Shanghai. Before going to China 
about twenty years ago Mr. Oliphant was with 
the Bradford Corporation Electricity Depart- 
ment. 


Miss A. G. Shaw, chief supervisor of women, 
Metropolitan-Vickers Electrical Co., Ltd., is a 
member of the board appointed by the Minister 
of Aircraft Production (Sir Stafford Cripps) to 
investigate and advise upon the measures 
necessary to effect a more economical use of 
man and woman power in aircraft factories. 
The chairman of the board is Sir Charles Bruce 
Gardner, M.I.Mech.E. 


Obituary 


Mr. R. G. Dobeson.—We regret to announce 
the death.in Calcutta of Mr. R G. Dobeson, 
B.Sc., M.I.E.E., at the age of forty-five. Mr. 
Dobeson was born in 
India, but came as a boy 
to England, and eventu- 
ally went to the works 
of A. Reyrolle & Co., 
Ltd., for his engineering 
training. In 1923 he 
went back to India as 
resident engineer for 
Reyrolles in the office of ; 
their agents, Burn & : 
Co., Ltd., in Calcutta, a Le 
post he held until his | 
death. He madea name 
for himself in India as ‘4 
an able and energetic 
engineer, and did much The late Mr. R. G. 
valuable work for the Dobeson 
spread of electricity : 
supply. In addition, he took a considerable 
part in the social life of Calcutta. 


Suzy Berry._-We extend our sympathy to 
Mr. and Mrs. G. J. Berry (Berry’s Electric, Ltd.), 
in the loss of their younger daughter, Suzy, 
whose death occurred very suddenly on Decem- 
ber 7th. She was five years old. 


Lieut.-General Sir Louis Vaughan, K.C.B., 
chairman of Aeronautical & General Instru- 
ments, Ltd., died on December 7th at the age of 
sixty-seven. 

Mr. G. M. Carabine.—The death has occurred 
at Middlesbrough of Mr. G. M. Carabine, 
traffic superintendent to the Corporation for 
many years; he was 61 years old. Mr. 
Carabine was formerly with the Imperial Tram- 
ways Co., and carried on his connection with 
the undertaking when it was acquired by 
Middlesbrough Corporation. The trams were 
scrapped some years ago. 

Mr. W. Tweedale.—The death occurred on 
December 11th at Rochdale of Mr. Walter 
Tweedale, M.I.Mech.E., chairman of Tweedale 
& Smalley (1920), Ltd., at the age of seventy- 
five. 

Mr. A. H. Baird.—The death is announced of 
Mr. Andrew Hamilton Baird, head of the well- 
known Edinburgh firm of scientific instrument 
makers and chemical dealers. He was in his 
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eighty-first year. Mr. Baird started the business 
about fifty-five years ago. He is survived by 
his wife and a son and daughter. The son, Mr. 
Stirling Baird, is in the business. 

Mr. F. Ryan.—The death is reported, at the 
age of seventy-nine, of Mr. Frederick Ryan, late 
of Cable & Wireless, Ltd. 

Will.—Mr. A. H. Wolseley, managing director 
of Charles Clifford & Son, Ltd., left £24,839, 
with net personalty £24,058. 


Corrosion Prevention 
Anodic and Cathodic Inhibitors 


STUDY of some soluble inhibitors of 

the corrosion of iron, particularly 

magnesium chromate, with special 
reference to heat transfer and water-line 
attack, is described by Dr. R. S. Thornhill in 
paper No. 7/1942 which has been prepared by 
the Corrosion Committee of the Iron and 
Steel Institute. 

In an explanatory statement Dr. U. R. 
Evans (Cambridge University) points out that 
electrochemical considerations have led the 
author to the conclusion that when the 
corrosion process is controlled by cathodic 
reaction the addition of any inhibitor which 
acts by restraining the anodic reaction (in 
quantity insufficient to protect the whole 
surface) is likely to increase rather than 
reduce the intensity of corrosion. 

Such an anodic inhibitor will restrict the 
area over which anodic attack takes place and 
increase the area available for the cathodic 
reaction. Because the control is cathodic it 
will tend to increase the electric current 
passing and, since the attack is concentrated 
on the consequently greatly diminished 
anodic area, its intensity (corrosion per unit 
area of the part affected) will be increased, 
notwithstanding that the total attack is 
diminished. 

Cathodic action is less complete because it 
is often due to the deposition of relatively 
thick films which may interfere with heat 
transfer. Thus anodic inhibitors are effec- 
tive, but dangerous ; whereas cathodic 
inhibitors are relatively ineffective, but safe, 
inasmuch as they will not cause the intensity 
of attack to be worse than it may be without 
the addition of the inhibitor. 


Cheerful Rationing 


HE December issue of the Electrical Associa- 

tion for Women’s leaflet, Cheerful Ration- 

ing” contains several helpful suggestions 

for adding colour and variety to wartime Christ- 

mas menus. Change of food is the keynote of 

Christmas, and ‘‘ Cheerful Rationing” shows 

how, even in wartime, it is possible to ring many 

changes. The leaflet is obtainable from the 

headquarters of the E.A.W., 20, Regent Street, 
London, S.W.1, price 14d. (24d. by post). 
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COMMERCE and INDUSTRY 


Ship Welding Courses. 


More Storage Space Required 


HERE are increasing demands for premises 

or parts of premises for urgent war purposes. 

The Control of Factory and Storage 
Premises already possesses returns of floor space 
in factories and warehouses, and now requires 
information of floor space in wholesale and 
retail premises. Owners of such premises with 
a floor space of 10,000 or more sq. ft. are now 
required by a Board of Trade Order to make 
returns concerning these premises. 

The Order, the Storage Facilities (Information) 
Order, 1942 (S.R. & O. 1942, No. 2264, price 
I1d.), excludes hotels, restaurants, etc., or premises 
used solely for the sale of food and drink. 
Applications for the necessary forms should be 
made immediately to the Registrar of Factory 
and Storage Premises, Board of Trade, Neville 
House, Page Street, London, S.W.1, and returns 
— be made within ten days of receipt of the 
orm. 


Productive Capacity 


Under the Ministry of Production’s regional 
scheme there are in the eleven regions between 
fifty and sixty production capacity offices,” the 
function of which is to enable Government con- 
tractors to ascertain the availability of plant 
for the execution of their sub-contracts. 

The office of the London and South-Eastern 
Production Board was formally opened last 
week by Mr. G. M. Garro-Jones, Parliamentary 
Secretary to the Ministry of Production, 
although it has actually been in operation for 
some time. It maintains a register of about 
7,000 engineering firms showing their productive 
capacity and the extent to which it is being 
employed. The register was planned by Mr. 
N. V. Kipping (Standard Telephones & Cables 
Ltd.), who is serving as chief of the regional 
division of the Ministry ; it enables contractors 
to discover very rapidly the situation in the 
region and to select those firms who can carry 
out their work efficiently and expeditiously. 


Welding Instruction 


The Admiralty, in co-operation with the Scot- 
tish Education Department, Glasgow Corpora- 
tion and the Ministry of Labour, has instituted 
courses of instruction in the electric welding of 
ships at Stow College, Glasgow. Men with 
experience of the work, both in this country and 
abroad, have been appointed as lecturers and the 
courses will be of about three weeks’ duration. 
Extensive use will be made of films illustrating 
technique in United States shipyards and. of 
practical demonstrations. 

A series of nine lectures on welded structures 
has been arranged by the Institute of Welding 
to take place at the Curzon Street Cinema 
London, W.1, commencing on December 28th, 
and continuing until January 14th. 

The lecturers are Messrs. H. St. G. Gardner, 
H. V. Hill, H. Martin and K. K. Doherty, and 
they will cover ey aspects of the subject, 
including plant and electrodes, design of welds, 
calculations for welded joints, resistance welding 
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Mica Control Order. 


and organisation of welded production. At- 
tendance at the lectures is limited to 400 and 
applications for tickets should be sent to the 
Institute of Welding, 2, Buckingham Palace 
Gardens, London, S.W.1. 


Calcium Carbide Saving 


In a statement emphasising the need for 
economy in the usage of calcium carbide, for 
both shipping reasons and on account of new 
war demands, the Ministry of Supply says that 
in metal cutting and non-ferrous welding, the 
actual welding medium may be one of several 
gases of which acetylene is the most commonly 
used. Propane or boosted coal gas can and 
should be used in place of acetylene wherever 
this is technically possible thus saying many 
thousands of tons of imported carbide. On the 
ferrous welding side, when new plant is in- 
stalled, this should be for electric welding in 
preference to gas plant while much light- 
gauge welding work now done by acetylene 
could frequently be done as well by arc. 


Control of Mica 


The Minister of Supply has made the Control 
of Mica (No. 2) Order, 1942 (S.R. & O. 2481, 
Stationery Office, 1d.). Under the Order licences 
will be required from December 16th for dealings 
in, and the treatment, use and consumption of, 
all mica and built-up mica of the micanite class. 
Waste mica comes within the scope of the Order, 
but an exception is made in the case of mica in 
powder form which will pass through a 4-in. 
square mesh. 

Any person who wishes to import, purchase, 
use, or perform any operation upon, mica should 
apply to the Ministry of Supply, R.M.2.C., 
Warwick. 


** Keep off the Peak ’’ 


In our issue of December 4th we reproduced 
a very telling ‘“‘Keep off the Peak” poster 
produced by Edmundsons Electricity Corpora- 
tion, Ltd. Now the British Electrical Develop- 
ment Association, 2, Savoy Hill, W.C.2, informs 
us that it will be able to supply copies of the 
poster and stereos to electricity undertakings at 
cost price before the end of the year. 


Mexican Electrical Imports 


The increase that took place in 1941 in elec- 
trical imports into Mexico during the ten 
months for which statistics are available is the 
subject of comment in Foreign Commerce 
Weekly. A large part of both machinery and 
apparatus was supplied by the United States 
the only other country participating to any 
important degree being Sweden, which furnished 
most of the telephone equipment. Radio 
receiving apparatus imported during the period 
under review showed an increase in value 
of 47 per cent. on the corresponding period of 
1940, and the United States was credited with 
all the new business. The value of generators 
and motors imported was in round figures 
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£85,000, an increase of about £20,000 as com- 
pared with the first ten months of 1940, with 
equipment from the United States accounting 
for approximately four-fifths of the amount. 
About two-thirds of the orders for telephone 
apparatus were filled by Sweden, the total value 
of imports of this type being £140,000. There 
was a small increase on the previous year. The 
value of electrical measuring instruments 
declined sharply. 


Cooking Appliance Schedule 


The Ministry of Works and Planning has 
issued Amendment No. 1 to its schedule of 
types of cooking appliances for wartime supply. 
To Item 276 which covers boiling pans a new 
size has been added ; the capacity is 10 gals., 
the overall dimensions 24 in. diameter by 30 in. 
high and the loading 5 kW. 

For the 8-ft. hot-cupboard in Item 284 a 6 ft. 
size has been substituted. This has six shelves, 
including the bottom, and a loading of 12 kW. 
The overall size is 6 ft. by 2 ft. 6 in. by 5 ft. 6 in. 
high. It is of the cabinet pattern with two 
decks and with four sliding doors to each deck 
on one or both sides. 

The leaflet can be obtained from the Stationery 
Office (price 1d.) 


A Good Idea 


Readers will have noted that under the paper 
control regulations the gratuitous distribution 
of calendars is prohibited this season and that 
concerns can only supply calendars on receipt 
of payment (usually amounting to only a few 
pence). G. E. Wallis & Sons, Ltd., have again 
produced an artistic calendar with a charming 
picture of a young man holding up a rabbit, 
entitled ** See What I’ve Got.” In order to 
comply with the paper regulations the company 
is making a charge of 6d. for each calendar and 
the money thus received will be sent to the 
funds of the Electrical Industries Benevolent 
Association. Apart from the fact that the 
calendar is excellent value for money, an 
opportunity is given of helping a worthy cause. 


Wartime Standard for Generating 
Plant 


Many of the specifications at present being 
issued by the British Standards Institution have 
as their primary object the securing of economy 
in labour and raw materials in industry. With 
this object in view the B.S.I. has just issued, at 
the request of the Directorate of Industrial 
Electrical Equipment (Machine Tool Control), 
a War Emergency Specification for alternators 
and DC generators to be driven by internal 
combustion engines. The Specification applies 
to machines of 50 up to 1,000. kW or kVA but 
does not deal with machines intended for use 
on board ships. 

It is based on B.S. 226/1925, subject to certain 
modifications. An interesting feature is the 
requirement that the continuous maximum 
rating of alternators and generators shall bear a 
definite relation to the rated BHP of the engine 
selected. The factors for determining this 
relationship are tabulated, together with the 
corresponding full-load and fractional-load 
efficiencies. Efficiencies higher those 
given in the table may not be quoted by manu- 
facturers or required by purchasers. Similarly, 
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the overload capacities of the engine and 
generator are brought into line, and a limit is 
placed on the inherent voltage regulation that 
may be demanded. It would appear that by 
the universal adoption of this specification 
appreciable economies in copper would be 
secured. 

Copies of the Specification (B.S. 1084/1942) 
may be obtained from the British Standards 
Institution, 28, Victoria Street, London, S.W.1, 
price Is. (1s. 3d. by post). 


A Spanish Handbook 


For over forty years the British Standards 
Institution has been collaborating with British 
industry in the industrial standardisation of 
materials and manufactured products. The 
progress achieved in the development and per- 
fection of new materials, treatments and pro- 
cesses is told in the ‘** Spanish Handbook on 
British Industrial Practice which the Insti- 
tution has just published in the hope that it may 
usefully contribute to the education of young 
engineers and technicians in the Spanish speaking 
countries of South and Central America and 
also prove an efficient set-off to propaganda 
inimical to British interests. 

Some 250 leading British scientists and indus- 
trialists have contributed to the work which con- 
tains 1,100 pages and is illustrated by diagrams 
where necessary. Sixteen full-page half-tone 
pictures depict notable engineering and indus- 
trial achievements, while further illustrations are 
provided by the 250 pages of display advertise- 
ment contained in the 362-page ‘ Buyers’ 
Guide ’’ which is issued as a supplement to the 
handbook. The handbook is obtainable from 
the offices of the Institution, 28, Victoria Street, 
London, S.W.1, priced (in Great Britain) 7s. 6d., 
including the ** Buyers’ Guide” supplement. 


Lamp Publicity 


In our issue of September 11th we gave par- 
ticulars of some of the ‘** Atlas ” lamp publicity 
material which Thorn Electrical Industries is 
issuing to the trade this season. We have now 
received from the company further samples 
which include an effective transparency for 
affixing to the shop window. This is oval in 
shape and printed in red, yellow and blue 
on a black background. There is also a limited 
number of tablets for counter use with the words 
** Atlas Lamp” embossed in black on gilt with 
a blue border. 


Damages for Boy’s Death 


A successful appeal was made last week by 
the parents of a boy who was killed by a trolley- 
bus while cycling owing to his bicycle fouling a 
piece of abandoned tramline. Mr. Justice 
Croom-Johnson had decided the case in favour 
of the Islington Borough Council against whom 
the action was taken, but fixed damages at £450 
if the appeal succeeded. The Court of Appeal 
reversed the judgment and awarded the stated 
sum, at the same time giving the Council leave 
to appeal to the House of Lords. 

The Court held that when the tram track was 
abandoned by the London Passenger Transport 
Board in 1938 the Council should have taken 
steps to remove the rails and reinstate the road 
and its neglect to do this made it responsible 
for the accident. 
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Report on Scottish Water Power 


A scheme for the development of the water- 
power resources of the Highlands has been put 
forward by the Committee under the chairman- 
ship of Lord Cooper which has been considering 
the matter. It is recommended that a public 
service corporation, to be known as the North 
Scotland Hydro-electric Board, shall be set up 
to undertake development schemes in an area 
comprising approximately two-thirds of the 
country. The Committee hopes by this means 
to attract to Scotland a share of the electro- 
chemical and metallurgical industries. The 
main centres of development would be 
Inverness, Ross, Perth and Argyll. The chief 
objections have been on the grounds that the 
amenities of the country would be spoilt, and 
it is proposed that an Amenity Committee shall 
be set up to advise the Secretary for Scotland 
on this point. We hope to publish a fuller 
summary of the report in our next issue. 


Sale of a Washing Machine 


Four months after she had sold her electric 
washing machine to a canvasser who, it was 
alleged, told her that by doing so, she would be 
helping in the war effort, Mrs. Nellie Tabern, 
St. Helens, was summoned at St. Helens Police 
Court, for stealing the machine valued at 
£27 11s. The machine had been acquired on 
hire-purchase terms from the St. Helens Cor- 
poration and at the time of the offence, £3 18s. 
te in instalments, since reduced to 

The defendant said that she received £30 for 
the washer and £8 for a cleaner and that she 
invested the money in war bonds. 

The magistrates dismissed the case. In a 
similar case, also dismissed, the chairman of the 
bench said the magistrates deprecated innocent 
householders being persuaded to part with their 
machines in the belief that by so doing they were 
assisting in the war effort. 


Another Coal Increase 


It was announced this week that coal prices 
would be increased by ls. per ton from January 
Ist. 


Supply Limitation Declarations 


Arthur Gray, Ltd. (Arthurs), 150, Charing 
Cross Road, W.C.2, have sent us copies of 
customers’ declaration forms which they are 
using in connection with the Limitation of 
Supplies Orders. These are used respectively 
for orders placed by hospitals, institutions and 
organisations for which the restrictions are 
relaxed and for verbal orders placed in con- 
nection with Government contracts. 


Fatality 


At an inquest at Nottingham recently on 
George H. J. Winwood (33),an electrical engineer, 
employed by the Derbyshire and Notts Electric 
Power Co., it was stated that he was burned 
while operating a switch at the Butterley Com- 
pany’s substation. Mr. G. Rolling, assistant 


district electrical engineer, said that they had 
been working on a fault. Winwood went into 
the substation and witness saw a blinding flash. 
The voltage was 11,000. 

The Coroner came to the conclusion that 
Winwood raised a protecting shutter to carry out 
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an inspection of the cable terminals and touched 
a live part ; he returned a verdict of ‘* Death 
from burns and shock.” 


Contract Price Adjustment Formule 


The British Electrical and Allied Manufac- 
turers’ Association notifies us of the latest figures 
for use in its recently-agreed contract price 
adjustment formule :— 

(a) ** Rates of Pay ’’—The rate of pay for 
adult male labour at December 12th shall be 
deemed to be 80s. 6d.; (b) ‘“* Costs of Material © 
—The Index figure for Intermediate Products 
published by the Board of Trade on December 
12th, is 171 and is the figure for the month of 
November, 1942. 


Trade Announcement 


Langley London, Ltd., inform us _ that 
they are undertaking the processing and 
distribution of the insulating panels of Interohm 
Electrical Insulators, Ltd., in London, the Home 
Counties and Sussex. 


TRADE MARK 
APPLICATIONS 


HE following applications have been made 

for British trade marks. Objections may 
i be entered within a month of December 
th 

KANTHAL.—No. 618,388, Class 7. Electrical 
machinery. Also No. 619,970, Class 11. Heat- 
ing apparatus, furnaces and gas gefierators.— 
Aktiebolaget Kanthal, Hallstahammar, Sweden. 
Address for service : c/o Marks & Clerk, 57 & 
58. Lincoln’s Inn Fields, London, W.C.2. 

HOLOPHANE. No. 618,636, Class 9. Scientific, 
photographic, optical and signalling apparatus 
and instruments, but not including light measur- 
ing and gauging instruments. Also No. 618,637, 
Class 21. Domestic glassware.—Holophane, 
Ltd., Holophane House, Elverton Street, 
Vincent Square, London, S.W.1. 

Porvic. No. 620,729, Class 9. Electric 
accumulators, batteries and parts not included 
in other classes.—-Pritchett & Gold and E.P.S. 
Co., Ltd., Dagenham Dock, Essex. 

PeRILAIN. No. 620,887, Class 17. Electric 
insulators and condenser dielectrics.—Geo. 
Bray & Co., Ltd., Bagby Works, Leicester 
Place, Leeds. 


INFORMATION 
DEPARTMENT 


™ ENERAL inquiries from readers relating 

G to sources of electrical goods, makers’ 

addresses, etc., are replied to by our Infor- 
mation Department through the post. Inquiries 
should be accompanied by a stamped addressed 
envelope. 

Our extensive records enable us to reply to 
most queries, but occasionally we ask for our 
readers’ assistance in tracing names and addresses 
not known to us. We should be glad to have 
such information regarding the makers of the 
following :— 

BELMONT or BELMAN electric drop hammer. 

K (in clover leaf) AC ammeters. 

Octopus motors. 

Juno shackle insulators. 


ed 
th 


c- 


ce 


December 18, 1942 


ELECTRICAL REVIEW 791 


Recetifier Instruments 


Their Characteristics, Possibilities and Limitations 


By F. R. Axworthy, Graa.t.e.r. 


OR AC measurements rectifier-operated 
instruments are now extensively used. 


_ Although, normally, they would not be 


employed in power circuits they are 
nearly always used for radio and com- 
munication measurements and in cases 
where the total power is low. Portable 
multi-range instruments, in particular, 
have become very popular for radio 
service and for general maintenance 
work. A general appreciation of the 
characteristics of rectifier instruments 
will enable users to obtain the 
maximum benefit from them and 
may, in some cases, explain appar- ¢' 
ently anomalous readings. 

Some of the errors obtaining are 
common to all rectifier instruments, 
while others occur only in special ; 
cases or under certain conditions. / 
B.S.S. 89-1937 givesthe permissible ; 
errors for first-grade rectifier- | 
operated instruments as | 3 per 
cent. of the indication, from 
maximum reading to half-scale, 
and -++ 1:5 per cent. of the 
maximum scale point for readings 
below. half-scale. For multi-range 
voltmeters the errors are +- 3:5 and -- 1-75 
per cent. Miulti-range voltmeters are in- 
herently less accurate than single-range 
instruments, because the effective impedance 
of a rectifier increases with a decrease in the 
current density of the plates. On low-volt 
ranges, where the impedance of the rectifier 
forms an appreciable part of the total 
impedance of the measuring circuit, this 


low-volt ranges, while on fairly low ranges 
the instrument will less accurate on 
the lower half of the scale than it is on 
higher ranges. 


Multi-range instrument, rectifier-operated on 
its AC ranges 


With the exception of volt ranges with a 
full-scale reading of less than about 5 V and 
current ranges of less than 0:3 mA full 
scale, the variation in indication due to 
normal variations of ambient temperature 
will be negligible with a properly designed in- 

strument. With the low 


2 3 


ranges mentioned, how- 
ever, temperature com- 
pensation presents some 
difficulties, and  miulti- 
29 range instruments must 
be expected to have a 
poor temperature co- 
efficient on these ranges 


@ if they are included. The 
RES) chief difficulty is due to 
We no two rectifiers having 
the same _ temperature 

% characteristics. 


Scale shape of low-range rectifier-operated voltmeter, which tends 
to be cramped towards the lower end 


tends to cramp the scale towards the lower 
end. It will be seen, then, that multi-range 
instruments should have a separate scale for 


No compensation 
scheme can be expected, 
therefore, to apply equally 
to each one of a large 
batch of apparently identical instruments. 
Temperature errors in rectifiers arise prin- 
cipally from two causes; one is the normal 
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change in the resistance of the copper, and 
the second is the change in reverse current. 
The second factor is somewhat unpredictable 
in its operation, varying from one rectifier 
to the next, and this variation is reflected in 
the readings obtained on low-range instru- 
ments unless they have been individually 
compensated by experiment. 

Since a low volt drop across a rectifier 
instrument results in an extremely poor scale 
shape as well as a high temperature co- 
efficient, shunts must never be used in con- 
junction with such an instrument ;_ trans- 
formers are often employed to improve the 
scale-shape of low-range voltmeters. 


Wave-Form Errors 


An important source of error found in 
rectifier instruments is that due to wave-form. 
The deflection of a permanent-magnet in- 
strument is proportional to the average value 
of the current in the coil, while rectifier 
instruments are normally calibrated in terms 
of the RMS value of a sine wave. It follows, 
therefore, that these instruments will only 
read correctly when used on a_ sinusoidal 
wave-form. This should be borne in mind 
when measuring quantities in radio circuits, 
where sine waves are the exception. 

A further error of this type occurs when 
low-range instruments are used on circuits of 
low impedance. Under these conditions, the 
varying impedance of the rectifier itself 
distorts the wave-form. Dr. Hughes (Journal 
1.E.E., Vol. 75, No. 454-1934) showed that 
the errors arising from this cause vary 
between 20 and 8 per cent. for circuit im- 
pedances ranging from 17 to 600 ohms. This 
error is not so serious as it appears at first 
glance ; circuits passing a few milliamps are 
generally of very high impedance, while 
low-range voltmeters usually have a reason- 
ably high resistance connected in series with 
the rectifier. 

Under the worst conditions, a 5-V voltmeter, 
with a sensitivity of 1,000 2 per V, will 
read approximately 1 per cent. low from this 
cause, and this error rapidly becomes 
negligible as the external circuit impedance 
increases. A 1-V voltmeter of the same 
sensitivity will have a maximum error of 
approximately — 5 per cent. If the im- 
pedance of the external circuit can be quoted 
when ordering such low-range instruments, 
the error can be entirely eliminated by 
calibrating the instrument under working 
conditions. 


Frequency Considerations 


The frequency characteristic of instrument 
rectifiers is good up to 10 kc/s, and reasonable 
accuracy can be obtained up to 35 kce/s. 
Rectifier-operated instruments, however, 


especially multi-range types, often have a 
transformer as well as a rectifier in circuit, 
and in this case the frequency range is limited 
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to 10 kc/s. Rectifier instruments incor- 
porating transformers may be specially 
designed for use at frequencies up to 30 or 
40 kc/s over a limited frequency range. 
They should not be used outside the frequency 
range marked on them. A point to be 
remembered when using a rectifier-operated 
instrument which incorporates a transformer 
for high frequency measurements is that 
any DC component in the wave-form may 
tend to saturate the transformer and so 
introduce a further error. A_ properly 
designed oscillator as a high-frequency 
source is essential. 

Early rectifier instruments were subject to 
* ageing ’’ of the rectifier, which caused the 
instrument to read low after approximately a 
year in service, but this fault has now been 
overcome by the manufacturers. The 
rectifier, however, can be damaged by misuse. 
Applying, even momentarily, an excessive 
voltage, allowing the DC terminals to 
become open-circuited or passing an ex- 
cessive current are all liable to damage the 
rectifier. 


Excess Voltage and Overloading 


Excessive voltage will puncture the oxide 
and-so allow current to flow in both direc- 
tions, while an open-circuit on the DC side 
has the effect of allowing the whole of the 
potential difference being measured to 
occur across the rectifier, puncturing the 
plates in the same way. Overloading causes 
rapid heating and has an “* ageing ”’ effect on 
the plates, which deteriorate in such a way 
as to render the reverse current no longer 
negligible. The normal effect of such mal- 
treatment is for the instrument to read low; 
over-voltage generally results in an error of 
— 50 per cent., but the error due to over- 
loading may vary between — 5 and — S50 per 
cent. depending on the value and duration of 
the overload. 

Nevertheless, it is very unlikely that all the 
errors mentioned above would occur at one 
time. For instance, if multi-range instru- 
ments are used for general maintenance 
work on power circuits, the wave-form, 
frequency and temperature errors usually 
will be all negligible, and the instrument can 
be used with perfect confidence. In high- 
frequency work, where the wave-form may 
be greatly distorted under certain conditions, 
such distortion, and the errors it introduces, 
may be ignored if it is desired to make com- 
parative tests only. Allowances need then 
be made for frequency changes alone, and 
then only if the frequency range is outside 
— of the particular type of instrument 
used. 

Most errors can be eliminated by using 
instruments of the correct design for the 
particular job. Even when using portable 
multi-range testers, a well-designed instru- 
ment of adequate sensitivity will usually give 
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good results. When ordering single-range 
rectifier ‘instruments, the operating frequency 
should be quoted, as well as the minimum 
sensitivity that can be tolerated if voltmeters 
are required. Voltmeters for 1 V or less will 
normally be designed for a fairly high current, 
but, if required, sensitivities of 2,000 or more 
Q per V can be achieved. Such instruments 
will be comparatively expensive. 

A large number of types of portable multi- 
range testing instruments are available, some 
of them of excellent design. Since these are 
often used for radio and communications 
work, a high sensitivity is essential. It is a 
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great advantage if the sensitivity is constant 
on all volt ranges. Experience has shown 
that the ideal sensitivity for such instruments 
is 1,000 Q per V; a higher sensitivity renders 
temperature compensation somewhat un- 
certain with quantity production, as well as 
requiring a movement that is rather delicate 
for such work, while a less sensitive instru- 
ment is not always suitable, especially when 
applied to circuits where only low power is 
available. 

Acknowledgements are due to Everett, 
Edgcumbe & Co., Ltd., in connection with 
the illustrations for this article. 


Events in Trinidad 


Rationing of Electricity. 


HE report of the Trinidad Electricity Board 
T which we have received from the general 

manager, Mr. W. J. Williams, M.I.E.E., 
shows that last year was a period of exceptional 
stress and change in both of the Board’s spheres 
of operation—electricity supply and transport. 

It became apparent in July of last year that the 
new generating plant installed in 1939 would be 
loaded to the extreme limit of its capacity before 
the end of the year—due notably to the estab- 
lishment of British and U.S. naval and military 
bases on the island and a transfer station by the 
Bauxite Co. requiring 1,500 kW. Steps were 
taken at once to obtain a 2,500-kW steam tur- 
bine and boiler, and as a promise of early 
delivery could not be obtained from England an 
order was placed with the Westinghouse Electric 
and International Co. With the entry of the 
United States into the war, however, it became 
doubtful whether the contract could be fulfilled, 
but a compromise was made for the diversion to 
the Board of a 2,500-kW Nordberg Diesel unit. 


Restrictive Measures 


The first measure to limit the domestic load, 
which continued to increase rapidly, was 
enforced at the end of July last year when the 
public was notified that no more electric stoves 
would be connected until additional plant had 
been installed. In September an appeal was 
made to consumers to economise as much as 
possible during the peak-demand period from 
6 p.m. to 10 p.m. This was followed on 
October 4th by a notice that the Board would 
not undertake to connect any more consumers 
outside Port-of-Spain, the capital city, and 
shortly afterwards a ban was placed on additional 
outlets being installed in any premises. On 
November 26th the notice regarding the con- 
nection of new consumers was extended to the 
whole area. On February Sth of the present 
year a further notice was issued withdrawing 
facilities for transfers from the current limiter 
rate to the metered rate, and three days later it 
was announced that no additional connections 
would be made in either existing or new 
premises, nor would the Board undertake any 
wiring work other than for essential purposes. 

Subsequently a Rationing Order was made 
under the Defence Regulations, and on April 
24th last a notice was published by the Board 


Trolley-buses Inaugurated. 


stating that quotas were being computed on the 
basis of each customer’s normal requirements 
over a period of five months prior to the appeal 
to economise, where practicable, and that a 
cut of 10 per cent. was being made. This was 
due solely to the plant problem, as there is no 
shortage of fuel oil in Trinidad. 

In the course of the campaign to secure 
economy which preceded the rationing decision 
broadcast talks were given and advertisements 
published, but there was no noticeable response. 
In order to carry out maintenance and minor 
repairs it became necessary to work at night, 
throwing a considerable amount of strain on the 
staff, and there was no likelihood of relief until 
new plant had been obtained. 

The extent of the extra call upon the Board’s 
resources is shown by the fact that sales of 
energy last year increased by 65 per cent., from 
7:2 million kWh to 11-9 million kWh. In spite 
of the restrictive measures, sales under the 
domestic light and power rate were doubled. 

Financially, the Department did well. Tariffs 
were unchanged, and the total revenue rose 
from $457,410 to $672,744. Receipts averaged 
5-673 cents per kWh sold (against 6-368 cents) 
and expenditure was 3-982 cents (against 4-820 
cents). There was a net profit of $251,892 as 
compared with $144,308 in the previous year. 
Both the merchandising and _ installations 
sections showed increased profit. 


Success of Trolley-buses 


The outstanding event of the year as regards 
the Transportation Department was the appear- 
ance of trolley-buses for the first time in the 
island, but here again difficulty was experienced 
owing to delay in manufacture due to the 
war. The first service (Mucurapo route) was 
inaugurated in September last year, and the St. 
James route was to be started last April. It is 
interesting to learn from Mr. Williams’ report 
that the results have proved beyond doubt that 
his recommendation in 1938 in favour of the 
conversion from trams to trolley-buses has been 
fully justified. The Department had to deal 
with a considerable growth of traffic during the 
year, passenger-journeys increasing by 53 per 
cent. to 3,013,528. In 1940 there was a deficit 
on operations of $47,827, but last year this was 
reduced to $3,836. 
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Leases and Dilapidations 


Protection for the Tenant 


By F. E. Sugden, 


ANY electrical contractors are ex- 
periencing wartime difficulties largely 
due to shortage of labour and materials 

and increased overhead charges, but apart 
from these there frequently arises the diffi- 
culty of obtaining renewals of leases at a 
reasonable rental, coupled with the serving of 
an extravagant schedule of dilapidations. 

A great many contractors do not own their 
premises but have leased them either because 
they may desire to expand or cut down their 
business, or because they may wish to move 
their scope of business operations, and thus 
it would not be judicious to purchase their 
premises outright. 

Many leases run for twenty-one years, with 
an option of a break at the end of seven or 
fourteen years. Many tenants have rightly 
or wrongly accepted a harsh full-repairing 
lease, with the result that the landlord desiring 
to make hay while the sun shines endeavours 
to derive a profit from the repairs. 

The contractor is puzzled to know what to 
do when the lease renewal falls due. If he 
does business in a small way and lives over 
the business premises, my advice to him is not 
to renew the lease, but to claim protection 
under the Rent Restriction Act, 1939, which 
applies to property with a rateable value of 
one hundred pounds or less. It has to be 
remembered that one hundred pounds rate- 
able value may represent an actual rental of 
from £150 to £200 per annum. 


Excessive Rentals 


As a member of an Assessment Committee 
I know that some rents are exorbitant, but 
Assessment Committees when hearing appeals 
are not entirely guided by the present rental 
values but also by the rental value which a 
hypothetical tenant would pay for those 
premises. Thus, for instance, the rateable 
value of premises may be £80 per annum, 
whilst the rent is £150, possibly because the 
trader’s predecessor was engaged in the same 
class of trade and in order to obtain the value 
of some dormant goodwill he has to pay an 
excessive rental. 

If the trader is not protected by the Rent 
Restriction Act, he is protected if he has been 
in the premises for more than five years by 
the Landlord and Tenant Act, 1927, which 
gives him the right to apply for a new lease 
on reasonable terms. This application should 
be made in the first instance to the landlord. 
If he fails to comply with the request, pro- 
ceedings should be commenced in the local 
county court. If the tenant has to take these 


A.G.I.S., Barrister-at-Law 


proceedings, in fact in nearly all cases, the 
landlord will be called upon by the Court to 
bear the cost. 

The trader should have certain legal guid- 
ance before this step is taken to make sure 
that all the requirements are implicitly com- 
plied with. I mention this because the tenant 
must show that a certain goodwill has become 
attached to the premises and that the amount 
of compensation which he can legally claim 
for loss of goodwill is considerably less than 
the value of this goodwill. In consequence 
of this he would incur a financial loss, 
perhaps serious, if he were called upon to 
leave the premises. That being so, then he 
must claim a new lease at a reasonable rental 
in the future. There are a few other 
technicalities which must be considered in 
due course. 


Claims for Repairs 


Now I come to the question of dilapidations 
which are likely to cause much trouble. As 
I have said, some landlords do not wish to 
obtain redress for damage to their property 
but, speaking from professional experience, 
desire to claim extravagant sums without 
putting into reasonable condition the premises 
which the tenant is alleged to have damaged. 
In this case the tenant must take strong 
action. 

There may be one or two difficulties. For 
instance, the tenant may have signed a full 
repairing clause little realising the seriousness 
of that clause, and he may have omitted to 
have had the premises inspected by a com- 
petent surveyor before entering into occupa- 
tion, in order to ensure that the premises were 
in reasonable condition at the commencement 
of the tenancy. When the lease is about to 
expire he will apply for a new lease, but before 
accepting the terms he will want to be fur- 
nished with a copy of the schedule of dilapida- 
tions. In view of the present restrictions on 
repairs, the tenant should not offer a lump 
sum of money unless it is a very reasonable 
one. I should be inclined to execute the 
repairs—but only necessary repairs. 

In this connection the tenant should be 
careful not to accept the builder sponsored 
by the landlord unless he is a person of repute, 
because he may lay himself open to many 
extras for which he never bargained. My 
advice is that if the landlord submits a 
builder’s estimate, and the amount is reason- 
able, accept it: if it is not reasonable, it will 
pay the tenant to employ an independent 
surveyor to check the various items and adopt 
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a firm attitude. Then if the landlord is 
adamant in this connection, he should be 
allowed to take proceedings against the 
tenant, because in many instances this is 
purely a “try on” and if the landlord sees 
that the tenant means business he may be 
more considerate in his attitude. 

There is further protection for the tenant. 
If the amount can be reasonably agreed, and 
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the tenant shows his willingness to have 
repairs done, the Government will step in if 
the amount is too high, and refuse to sanction 
the arrangement. If the landlord is out to 
make money at the tenant’s expense, he will 
prefer to accept a smaller sum to meet his 
dilapidation claim rather than wait for an 
indefinite period before the work is executed, 
which may not be until after the war. 


RECENT INTRODUCTIONS 


Notes on New Electrical and Allied Products 


Floating-Contact Fuseboard 


NE of the latest products of DoRMAN & 

SmitH, Ltp., Ordsal Electrical Works, 

Salford, Manchester 5, is an all-insulated 
distribution board with floating-contact fuses, 
which are spring-loaded to make them self- 
aligning in porcelain carriers. 

The incorporation of a wedge-shaped busbar 
gives the fuses a positive anti-vibratory quality 
and, furthermore, is claimed to 
secure full area contact even when 
they are not pushed 
fully home. 

The case and its 
cover plastic 
mouldings. Each fuse 

.is in its own [com- 
partment, the sides 

Right: Moulded dis- 

tribution board with 

bank of fuses lifted 
to ease wiring 

Below : Self-aligning 

fuseholder with 

floating contacts 


of which act as separators. One complete row 
of fuses can be lifted as a bank (as illustrated) 
to facilitate wiring. The main terminals will 
take up to 0.1 sq. in. cable with a sweating 
thimble, while the fuse terminals will take up 
to 7/052 cable. 

The fuse rating is 30 A at 440 V, AC, or 
250 V, DC, which enables lighting, cooking, 
heating and small-power circuits to be accom- 
modated on the one board, conforming to BS.88 
and 214 requirements. Two sizes are being 
marketed at present, four- and six-way; their 
dimensions of 7% in. by 64 in. by 4} in. com- 
bined with their small weight render them suit- 


able for confined spaces, including lockers and 
passages where there is little headroom. 


Soldering Flux 


The choice of a flux for the soldering of 
electrical connections is governed almost en- 
tirely by the requirement that the residue it leaves 
after soldering shall not harmfully affect the 
conductors that have been jointed, or their 
insulation. Therefore resinous varieties have 
been very generally employed, although those 
based on pure resin un- 
fortunately possess very 
little chemical activity. 
Consequently they are 
slow in action and really 
suitable only for sol- 
dering surfaces which 
are clean. 

The more speedy 
activated flux known 
as ** Alcho-re”’ is said 
by 
FOUNDRIES, 
Tandem Works, 
Merton Abbey, London, 
S.W.19, to have greater 
wetting power, so that 
it increases the rapidity of 
soldering. Better spread- 
ing properties have been 
obtained by introducing 
an organic substance into 
the flux without in any 
way affecting its safety, there being no corrosive 
acid action. 

The improved flux, which is declared to be 
twice as effective as pure resin, is available in 
both paste and fluid forms and it is employed in 
the aircraft and other industries. 


Jacket Life-Light 


_ An improved model of the jacket life-light 
introduced two years ago for passengers and 
crews of merchant ships is announced by the 
GENERAL ELeEctTrIc Co., Ltp., Magnet House, 
Kingsway, London, W.C.2. 

_ Originally the device consisted of a floating 
light and battery container with a flexible wire 
connecting the two parts, the twinkling red 
light bobbing up and down on the water having 
proved to be a definite guide to rescuers. While 
the principle remains unchanged, the modified 
model is completely self-contained, consisting 
of a watertight buoyant canister about the size 
of a standard torch (84 in. by 1} in.) containing 
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a switch and battery cell, surmounted by a 
moulded transparent red dome covering an 
Osram ” 2°5-V, 0-2-A lamp. 

The bulb holder has a spring contact which 

positively ensures circuit being maintained under 
all conditions. A plunger switch in the base of 
the container completes the circuit with the 
bottom of the cell, being operated by an external 
sleeve base through the medium of a rubber 
diaphragm, the latter to ensure watertightness. 
The base has two bayonet slots shaped to lead 
into the “‘ on” position, but is fastened in the 
* off’ position by a short wire seal, which is 
broken by —— pressing the base upwards, 
also providing the spring return action needed 
for morse signalling. By pressing and twisting 
to the right the bayonet slots are engaged and 
by this means the switch is retained in the “ on” 
position. 
_ Animportant feature of this switch mechanism 
is that it can be operated quite easily with 
gloved or numbed hands, and also if necessary 
it can be worked by one hand by resting the 
bottom cap against the body. There is a cord 
lanyard for attachment to the user and the 
original sealed switch for preventing accidental 
exposure of the light, or inadvertent running 
down of the battery when the equipment is 
stowed away in a pocket, has been ‘retained. 
The battery, bulb and switch contacts can be 
tested without breaking the seal by simply 
pushing a match or pencil point through a small 
hole in the base. 

The self-contained form dispenses with the 
rubber-covered flex, thus obviating external con- 
nections and possible fracture. 


Alternative Insulation 


An insulating substance for electrical con- 
ductors and cables, which is described as an 
improvement upon, rather than a substitute for, 
natural rubber, inasmuch as for some purposes 
it is claimed to be outstandingly advantageous, 
is announced under the trade name of ‘** Polykol’’ 
by Warp & GoLpstong, Ltp., Frederick Road, 
Pendleton. Manchester, 6. It is not being 
offered for general sale at present. 

The material is said to be chiefly derived from 
coal, limestone, hydrochloric and acetic acids, 
and is described as being flexible and more 
stoutly resistant than rubber to heat, acids, oils, 
alkalis, sun-rays, ozone, moisture and abrasion. 
It combines electrical insulating properties with 
an appreciable degree of mechanical protection 
by reason of its toughness, so rendering un- 
necessary any outer protection of tape. or braid, 
thus taking up less space and rendering con- 
ductors easier to handle. 

The material will not ‘‘ flame” ; it can be 
used at temperatures up to 175 deg. F. and has 
particular merits for covering flexible cords 
because it is claimed to withstand the heat 
produced by a gas-filled lamp without deteriora- 
tion at the lampholder entry as well as the 
temperatures attained at the terminals of 
radiators. 

Two 500-yd. coils of 1-7/-029 cable **Polykol” 
covered to 0-23 in. without any outer protection, 
or covering, have been immersed in water for 
24 hr. and then subjected to 500-V for 15 min., 
followed by 3,500 V for 5 min., rising to 5,000 V 
for another 5 min.; after this the insulation 
value of one coil (2-5 in. strip) was 666 megohms 
and of the other (1 in. strip) 462 megohms per 
1,000 yd. in each case and, furthermore, a 
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sample from each coil 2 yd. in length withstood 
20,000 V for 15 min. without breakdown. 

The material is supplied in black and various 
colours, the finish being smooth and fairly 
lustrous. 


e e 
Cable Jointing 
Soldering Economies in the Post Office 
HE grade of solder introduced some years 
ago by the G.P.O. for plumbed cable 
jointing is too economical (containing only 
31°5 per cent. of tin) to warrant much further 
change, even in the present emergency. Instead, 
much less of it is being allowed for use in each 
instance. A typical wiped joint that previously 
required 21 oz. of solder, being representative of 
good plumbing-trade craftsmanship, will in 
future have to be made with about 7 oz. of solder. 
Shorter and less bulbous joints can be fully 
effective and not only stronger than the cable 
sheath and lead jointing sleeve, but also free from 
such porosity as is detectable by pin-point leakage 
of air pumped into the cable at 20 lb. per sq. in. 
pressure for 24 hours, which is a test regularly 
applied before putting new cables into service. 
The G.P.O. is also preparing to forgo the use 
of ‘‘ tinman’s ” grade of solder for the duration 
of the war ; large quantities have hitherto been 
needed for jointing smaller service cables. For 
this class of work ‘* plumber’s ”’ grade is quite 
satisfactory when used in very thin sticks for 
easy manipulation, despite its somewhat higher 
melting point. 


Soldering of wire-ends of connection tags in ° 


telephone exchanges and similar equipment is an 
operation performed many hundreds of thou- 
sands of times yearly. For this class of work BS 
(W/E) grade “*G”’ solder containing 42 per cent. of 
tin can be satisfactory, representing an economy 
of about 16 per cent. by comparison with the 
50 per cent. alloy formerly used. Finally it has 
been decided to reduce by 8 per cent. the tin 
content of solder employed for jointing overhead 
wires carried on pole lines. 


New Radio Board 


N the House of Commons last week Mr. 
Oliver Lyttelton, Minister of Production, an- 
nounced the establishment of a Radio Board 

to take over the functions hitherto performed by 
other committees and bodies in the field of radio 
communication and radiolocation during the 
war. It will act as the co-ordinating body with 
regard to inter-service policy, research, develop- 
ment and production. The first chairman was 
Col. Llewellin, but upon his appointment as 
Minister Resident for Supply in Washington he 
has been succeeded by Sir Stafford Cripps, who 
is assisted by two deputy-chairmen, Mr. Garro- 
Jones, Parliamentary Secretary to the Ministry 
- and Professor G. P. Thomson, 
These two gentlemen are respectively chairmen 
of a Production Planning and Personnel Com- 
mittee and an Operations and Technical Radio 
Committee through which the main part of 
the Board’s work will be carried out. The 
Board includes representatives of the Service 
Departments, the Ministries of Supply and 
Aircraft Production and the Post Office. 
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ELECTRICITY SUPPLY 


Tariff Change Problem. 


Bangor.—Price REDUCTIONS.—It is reported 
in the Western Mail that the City Council has 
decided to make reductions in electricity charges 
dating from April last. 


To MiILts.—The York- 
shire Electric Power Co. is furnishing a supply 
of electricity to mills. 


Bromsgrove.—ExTENSION.—The Rural District 
Council has approved plans for an extension of 
oo cables for the S.W.S. Electric Power 

3. 


Cheltenham. — CHEAPER ELECTRICITY. — The 
Electricity Committee has reduced its charges by 
id. per kWh. This represents a saving to con- 
sumers of £4,384 a year. The concession has 
been made possible as the result of the net profit 
of £12,531 on the past year’s working. 


Coventry.x—WATER TREATMENT PLANT.—The 
Flectricity Committee has prepared an amended 
scheme for a water treatment plant at Longford 
power Station. 


Croydon.—TowNn HALL LiGHtTING.—The Town 
Council is recommended to approve the instal- 
lation of additional lighting in the Town Hall, at 
an estimated cost of £114. 


Hastings.—SuppLy TO PUMPING STATION.— 
The Electricity Committee is to supply the 
Winchelsea pumping station for the Battle 
R.D.C. at a cost of £95. 


Lichfield.—LIGHTING AND Economy.—The 
Streets Committee has declined to agree to a 


suggestion that, in order to save electricity, . 


street lighting should be discontinued, at least 
on moonlit nights. 

OVERHEAD LINES FOR RAILWAY SIGNALLING. 
—The town clerk reported that the Staffordshire 
County Council, in its approval of the erection 
of overhead lines to provide supply to the 
L.M.S. railway signals at Elford Station, had 
stipulated that the cost of the removal of poles 
in the event of future road improvements should 
be borne by the Corporation. The town clerk 
stated that he had informed the County Council 
and the Electricity Commissioners that the 
Corporation would not agree to this, and was 
awaiting the decision of the Commissioners on 
the matter. 


Middlesbrough.— New TArirF.—Following a 
report by the borough electrical engineer (Mr. 
Harry Haigh), the Electricity Committee has 
decided to introduce an additional tariff of the 
block type in January. In his report, Mr. 
Haigh stated that customers who had responded 
to the appeal for economy in electricity con- 
sumption had found it uneconomical to stay 
on the two-part tariff. They had the option of 
reverting to the flat rate, but the Electricity 
Commissioners were not prepared to agree 
to the installation of the second meter which 
would be necessary. The consumers could, 


therefore, either remain on the present un- 
economic two-part tariff, or abandon the use of 
electricity for everything except lighting, or 
pay for all electricity used for heating and 
similar purposes at the lighting rate. Mr. Haigh 


Large Canadian Scheme. 


stated that the new conditions operated un- 
fairly against the consumer, and he proposed 
that a new block tariff should be introduced. 
For domestic purposes within the borough 
this tariff will comprise a primary rate of 
34d. per kWh and a secondary rate of 0-825d. 
For outside areas the rates will be 5d. and 1d. 
respectively. A discount of 10 per cent. will be 
granted for early payment of accounts. 


North-East Area.—The Evening Chronicle 
(Newcastle) reports a statement by Mr. A 
Bridges, Services Director of the Ministry of 
Fuel and Power, Northern Region, that the 
efforts of people in the North-East have resulted 
in an approximate domestic saving in gas and 
electricity consumption of 13 per cent. in the 
past three months as compared with a year ago. 
The saving was most marked in the case of 
quarterly-meter consumers, and a special appeal 
was being made to slot meter consumers to 
intensify their efforts to reduce consumption. 
A similar tendency for slot meter consumers to 
economise less than other classes was recently 
noted by Sir John Dalton, Regional Fuel and 
Power Controller for London and South-East 
England. 


Scarborough.— MAINTENANCE OF LIGHTING 
EQuUIPMENT.—The Town Council has been in 
touch with certain parish councils in con- 
nection with the maintenance of electrical 
equipment supplied for street lighting by the 
Corporation and not now in use on account 
of the war. As the parish councils concerned 
have refused to contribute towards maintenance 
costs, the Corporation has decided to have the 
equipment removed. 


Winchester. — ILLUMINATION BY SEARCH- 
LIGHTS ?—At a meeting of the City Council on 
December 3rd, Alderman C. G. Sankey asked 
that the Roads Committee should explore the 
possibilities of using four or six searchlights at 
opposite points on the boundaries which would 
project their beams to an apex of light over the 
centre of the city. This would enable them to do 
away with the street electric standards and lamps, 
he said. After discussion Alderman Sankey 
received a promise that the matter would be 
looked into. 


Overseas 


Canada.—LaArGeE Power ScCHEME.——A project 
comparable with the United States doulder 
Dam development is being undertaken some- 
where in the western part of Canada. This was 
revealed in a recent statement by Mr. C. D. 
Howe, the Minister of Munitions, who would 
not, however, divulge the name of the scheme 
for strategic reasons. He said that power from 
it was already being used after only eighveen 
months’ work, and it was to be completed 
within two and half years, whereas the Boulder 
Dam took five years. Peak employment 
would be 10,140 men against 5,250 on the 
U.S. scheme. The Minister added that the 
capacity would be 1,020,000 HP compared 
with the 975,000 HP installed at Boulder 
Dam at January last. 
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FINANCIAL SECTION 


Company News. Stock Exchange Activities. 


Reports and Dividends 


Ensign Lamps, Ltd.—Presiding at the annual 
meeting on December 9th, Mr. G. W. Fletcher 
(chairman) said that the net profit for the year 
under review again constituted a_ record. 
Throughout the year the demand for their 
products had been well maintained. The third 
season under wartime trading conditions, with 
concentration and _ telescoping of industry 
slowly gaining ground, found the company well 
placed in the adaptation of redistribution from 
normal peacetime channels to the more urgent 
and important national needs. If there were no 
unforeseen factors in the future war and trade 
situation there was every reason to suppose that 
the steady development of the past few years 
would continue. 


The Perak River Hydro-Electric Power Co., 


’ Ltd., reports a net revenue for the vear ended 


July 31st of £157,320, as compared with 
£521,415 for the preceding year. Debenture 
interest absorbs £37,645, debenture sinking fund 
£59,850, and provision for doubtful debts 
£64,270. No ordinary dividend is paid (last 
year there was a dividend of 5 per cent. and a 
cash bonus of 2 per cent.); the preference 
dividend is in arrear since August Ist, 1941. 
The balance carried forward is £37,665 (against 
£42,110 brought in). The accounts reflect the 
trading results for August-November, 1941, 
and the business in the supply area closed down 
about December 19th, 1941. 


Dictograph Telephones, Ltd.—Speaking at the 
annual meeting last week, the chairman (Mr. 
P. V. Summer) said that conditions during the 
year ended August 31st last were more favour- 
able than in the preceding year. The con- 
struction of new telephone and sound systems 
had continued in response to a demand which 
was likely to increase with the growing shortage 
of man-power. 

The increasing demand for installations for the 
broadcast of music in factories had resulted in 
substantial business for the company. The 
problems arising with regard to maintenance 
obligations under rental contracts had been 
satisfactorily solved to date and the directors 
were confident that the company would be able 
to maintain its efficient service. 


Burco, Ltd., report a profit on trading for the 
year to September 30th of £68,502, as compared 
with £60,025 for the previous year, plus interest 
on investments of £648. After deducting 
directors’ fees, depreciation and taxation there 
is a net profit of £23,599 (against £22,017). 
Special depreciation of machine tools required 
£3,000, post-war reserve £7,500, and general 
reserve £5,000. As already announced, the 
dividend for the year is maintained at 15 per cent., 
and the balance carried forward is £16,043 
(against £15,819 brought in). 


S. Smith & Sons (Motor Accessories), Ltd., 
report a net profit for the year to August Ist 
of £172,218, as compared with £171,485 in the 
previous year. The final dividend on the 


preferred ordinary shares is 10$ per cent., 
making 174 per cent. for the year, and the 
dividend for the year on the deferred is 373 per 
cent., both unchanged. 


Sydney S. Bird & Sons, Ltd., report a net 
profit of £8,462 for the year ended September 
30th last (against £10,090 for 1940-41), after 
providing for depreciation, E.P.T., income tax, 
etc. The dividend is maintained at 30 per cent. 
and £6,637 (against £5,675) is carried forward. 


Marco Refrigerators, Ltd., report a trading 
profit for the year to September 30th of £14,243, 
as compared with £14,088 for the previous year, 
and a net profit of £10,618 (against £9,258). As 
already announced, the dividend for the year is 
again 24 per cent. gross. 


The Victoria Falls & Transvaal Power Co., Ltd.. 
in addition to the usual half-yearly dividend 
of 3 per cent. on the 6 per cent. cumulative 
participating preference, is again paying an 
extra 4 per cent., making 10 per cent. for 1942. 
The interim on the ordinary is also maintained 
at 4 per cent. 

Turner & Newall, Ltd., are again paying a 
final ordinary dividend of 8} per cent., main- 
taining the distribution for the year at 124 per 
cent. 


The Wolseley Sheep Shearing Machine (o., 
Ltd., is maintaining its dividend at 12 per cent. 
although the net profit fell from £12,907 to 


Electrical Switchgear & Associated Manu- 
facturers, Ltd., have announced a first and final 
dividend of 10 per cent. (unchanged). 

The Engineering and Lighting Equipment Co., 
Ltd., is again paying an interim dividend of 
4 per cent. 

The Globe Telegraph & Trust Co., Ltd., has 
announced a quarterly dividend of 1 per cent. 
net (same). 

Johnson, Matthey & Co., Ltd., are again 
paying an interim dividend of 3 per cent. 


Tecalemit, Ltd., has declared a final dividend 
of 12 per cent., again making 18 per cent. for 
the year. 

The London Electric & General Trust, Ltd., is 
maintaining its interim dividend at 2 per cent. 


New Companies 


Jack Roe (Cinema Supplies) Ltd.—Private 
company. Registered December 3rd. Capital. 
£1,000. Objects: To carry on the business of 
manufacturers of and dealers in cinema, radio, 
television, electrical and scientific apparatus, 
etc. Directors: FE.J. Roe, and R.C. Roe, both of 
Manor Road, Caddington, Beds., and M. J. 
Roberts, 23, Bagshot House, Redhill Street. 
N.W.1. Registered office: 40a, Buxton Road, 
Luton, Beds. 


Russells Supplies, Ltd.—Private company. 
Registered December 3rd. Capital, £100. 
Objects: To carry on the business of manufac- 
turers of and dealers in electrical goods and 


— 

£9,268. 
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STARTERS 


A full range is available, 


including all types, for 
A.C. and D.C. Motors, 


Hand Operated, 
Automatic, 
Air, and Oil Break. 


SWITCHBOARDS 


Of all types, 
Open Flat Back Type, 
Enclosed, 
Oil Immersed Non-Drawout 
type, and 


Switchboard mounting gear. 


VERITYS L BIRMINGHAM 6 


Sales Headquarters: BRETTENHAM ‘HOUSE, LANCASTER PLACE, W.C.2 
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SO-Opeeaic 
For an important purpose, it was found necessary to 


govern generating sets to high-precision limits, far finer 
than any hitherto attained under similar conditions. 


Iso-Speedic solved this problem (as the oscillograph 
shows), providing a small, neat unit giving constancy 
within plus or minus 0.3% (three one-thousandths). 


With the present trend of developments, this and 
other types of Iso-Speedic governors have extensive 
applications and we offer our fullest 
collaboration in the solution of any 
governing problems that are put to us. 


THE ISO-SPEEDIC COMPANY 
LTD., COVENTRY 


Telephone : Coventry 5051. 
Telegrams : Isospeedic, Coventry. 
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supplies, lamps, shades, radiators, wireless 
apparatus and household appliances, mechanical 
motor and general engineers, etc. Directors: 
Miss L. V. Russell, Grasmere, The Avenue, 
Bushey, Herts., and J. W. Ellis, 26, Vernon 
Road, Bushey, Herts. Solicitors: Sedgwick, 
Turner & Co., Watford. 


Autometric Instruments, Ltd.—-Private com- 
pany. Registered December 4th. Capital: 
£1,000. Objects: To carry on the business of 
manufacturers and _ installers of electrical, 
mechanical, chemical and scientific instruments 
and automatic controls, manufacturers and 
repairers of and dealers in new and second-hand 
engines, engineers’ supplies, wireless goods, etc. 
Directors: G. F. Ward, 42, Gibwood Road, 
Northenden, and C. McCullough, Wyre House, 
Wyngate Road, Hale, Ches. Registered office: 
368, Bury New Road, Salford, 7, Lancs. 


George E. Taylor & Co. (London), Ltd.—- 
Private company. Registered November 26th. 
Capital, £30,000. Objects : To carry on the 
business of electrical, mechanical, motor, radio, 
and mining engineers, workers in metals and 
plastic substances, etc. Directors: G. E. 
Taylor, 13, Cambridge Road, S.W.20; C. T. 
Grimes, C.A., 25, Bourne Hill, N.13 ; F. T. 
Alldread, 28, Denmark Avenue, S.W.19 ; and 
A. J. Stirling, 175, Raeburn Avenue, Surbiton, 
Surrey. Registered office: 36, Denmark 
Avenue, Wimbledon, Surrey. 


Welbourn Electrical and Wireless Repair 
Co., Ltd.—Private company. Registered Decem- 
ber 4th. Capital, £1,000. Objects: To carry on 
the business of manufacturers and repairers of 
and dealers in electrical, wireless and telephone 
apparatus and supplies, etc. Directors: W. S. 
Smith, 145, Doddington Road, Lincoln, and C. 
Welbourn, 141, Hykeham Road, Lincoln. 


Tecnascopes, Ltd.—Private company. Regis- 
tered December 3rd. Capital, £1,000. . Objects: 
To carry on the business of manufacturers and 
repairers of and dealers in new and second-hand 
recording instruments for light and sound, 
scientific instruments, wireless sets and com- 
ponents, electrical plant, etc. T. P. Lake, 25, 
Dormer Place, Leamington Spa, is the first 
director. Registered office: Mile Lane, 
Quinton, Coventry. 


Companies’ Returns 
Statements of Capital 


Marconi’s Wireless Telegraph Co., Ltd.— 
Capital, £4,000,000 in 6,500,130 ordinary shares 
of 10s., 499,935 ordinary shares of £1 and 
250,000 7 per cent. cumulative participating 
preference shares of £1. Return dated July 9th. 
3,250,068 ordinary shares of 10s., 395,114 
ordinary shares of £1 and 250,000 preference 
shares of £1 taken up. £1,797,484 10s. paid on 
3,094,959 ordinary shares of 10s. and 250,000 
preference shares of £1. £472,648 10s. con- 
sidered as paid on 155,069 ordinary shares of 
10s. and 395,114 ordinary shares of £1. 
Mortgages and charges: Nil. 4 


St. Austell & District Electric Lighting & 
Power Co., Ltd.—Capital stock, £120,300 in 
£30,000 7 per cent. preference stock, £40,000 
44 per cent. preference stock, £50,000 ordinary 
stock and 300 founders’ shares of £1. Return 
dated June 10th. £30,000 7 per cent. preference, 
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£40,000 4} per cent. preference and £50,000 
ordinary stock issued and fully paid up plus 
ge premium. Mortgages and charges : 


Griff Batteries, Ltd.—Capital, £3,500 in 1,000 
preference shares of £1 each and 10,000 ordinary 
shares of 5s. each. Return dated August Sth. 
752 preference and 10,000 ordinary shares taken 
up. £1,252 paid (being £1 per share on 752 
preference and 4s. per share on 2,000 ordinary). 
£2,000 considered as paid on 8,000 ordinary. 
Mortgages and charges : Nil. 


Gravesend Welding & Electrical Engineering 


Works, Ltd.—Capital, £5,000 in £1 shares. 
Return dated June 16th (filed August Ist). 
4,000 shares taken up. £1,000 paid. £3,000 


considered as paid. Mortgages and charges: 


Nil. 


G.W.B. Electric Furnaces, Ltd.—-Capital, 
£10,000 in £1 shares. Return dated August 
Tth, 1941 (filed September 28th, 1942). 5,000 
shares taken up. £2,000 paid. £3,000 con- 
sidered as paid. Mortgages and charges: Nil. 


Arrow Electric Switches, Ltd.—Capital, £5,000 
in 5,000 shares of £1 each. Return dated 
September 24th. 4,000 shares taken up. £4,000 
paid. Mortgages and charges: Nil. 


Southern United Telephone Cables, 
Capital, £75,000 in £1 shares. 
August 27th. All shares taken up. 
paid. Mortgages and charges: Nil. 


Wholesale Electric Supplies (Bolton), Ltd.-— 
Capital, £100 in 1,000 shares of 2s. each. 
Return dated September 17th. All shares taken 
up. £100 paid. Mortgages and charges : Nil. 


Ltd.— 
Return dated 
£75,000 


Mortgages and Charges 


Carter Electrical Co., Ltd.—Three mortgages, 
dated November 20th, 1942, to secure all moneys 
due or to become due from the company to 
Barclays Bank, Ltd., charged on (1) Eastern 
Works, Romford, (2) 69, Hainault Road, 
Romford, (3) freehold land adjoining Eastern 
Works, Romford. 


Metropolitan Electric Supply Co., Ltd.—Satis- 
faction in full on November 11th, 1942, of trust 
deed dated July Sth, 1921, and registered July 
8th, 1921, securing £500,000 74 per cent. 
extension debenture stock, 1921. 


W. H. Raynor & Sons, Ltd.—Satisfaction in 
full on October 21st, 1942, of mortgage dated 
December 30th, 1933, and registered January 
3rd, 1934, securing £600. 


Tungsit Electro-Metal Works, Ltd.—Assign- 
ment on November 24th, 1942, of proceeds of 
contracts, to secure all moneys due or to become 
due from the company to Barclays Bank, Ltd. 


Receiver Released 


Euston Manufacturing Co., Ltd.—G. G. P. 
Goldney, Norfolk House, 7, Laurence Pountney 
Hill, E.C.4, ceased to act as receiver and manager 
on January 30th, 1942. (Notice filed November 
27th, 1942.) 


Bankruptcies 
S. V. Knight, clectrical engineer, 10a, Watford 


Way, Hendon, N.W.4.—Discharge suspended 
for one year until November 12th, 1943. 
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STOCKS AND SHARES 


TUESDAY EVENING. 


TOCK EXCHANGE markets are pursu- 
ing the path which has become tradi- 
tional at this time of year. The first half 

of December brings in a certain amount of 
selling from people who like to feel that they 
have a good bank balance at the end of the 
year. Concurrently with this, there is a dis- 
position to hold back funds which, however, 
‘will be released for investment at the New 
Year. Prices tend to harden at the end of 
December: purchases are made which do not 
call for payment until the first few days of 
January. The volume of business afoot in 
most of the Stock Exchange markets is con- 
siderably less than it was during November. 
Both investment and speculative investment 
seem to be inclined to await developments on 
the war fronts before taking a fresh hand in 
stocks and shares. 


Home Railways Harden 


Notwithstanding the disinclination on the 
part of capital to seek employment at a time 
when ‘‘ window dressing” is in the air, the 
weight of money makes its influence felt in 
the Home Railway group, where the junior 
stocks attract a little notice on account of the 
approaching dividend declarations and the 
yield which the stocks offer at present prices. 
Recent optimism with regard to a possible 
increase in the dividend distributions by the 
railway companies has given way to the im- 
pression that these are not likely to expand, 
but that, on the previous rates, the stocks still 
afford a good return on money invested in 
them. The market is becoming short of 
stock, and it would take little aggressive 
buying to make a pronounced difference to 
to-day’s quotations. London Passenger 
Transport and Southern Railway stocks are 
amongst those which show no quotable 
change in price. 


Electricity Supply 


Continued strength in prices of the ordinary 
shares is the outstanding feature of the Home 
electricity supply market. So far from the 
recent rises checking purchases, the contrary 
appears to be the case. Appetite grows by 
what it feeds on. Ordinary shares which 
were standing on a basis of 4 per cent. yield, 
calculated on the last-paid dividends, have 
now advanced a shilling or two above that 
line, with corresponding shrinkage in the 
yield that the shares now afford. 

The consistent price advances in this group 
serve to arrest the attention of investment 
that is concerned more particularly with the 
need for conserving capital, rather than with 
that of obtaining a living rate of interest upon 
money invested. Reference to our price-lists 
will show that the return on the best-class 
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ordinary shares is barely 4 per cent. York- 
shire Electrics give £3 18s.; Clyde Valley and 
Metropolitans pay £3 19s.; Northmet £3 14s. ; 
and County of London £4. With income 
tax at 10s. this means, of course, that to-day’s 
buyer of the shares receives under 2 per cent. 
net. Nevertheless, the demand is not 
quenched, and only the limited nature of the 
supplies of stock now available, sets a bound 
to the demand of would-be purchasers. The 
argument mostly used to justify the invest- 
ment of money in these shares holds that post- 
war prospects of the best-class electricity 
supply companies are sufficiently bright to 
warrant money being put into the shares and 
allowed to remain there until the war is over, 
and industry gets into something like a normal 
stride. This is perhaps looking a long way 
ahead but, for all that, it is a contention which 
is frequently heard, and its reflection is seen 
in the high prices of the best-class shares. 


Higher Prices 


South Londons are a good feature at 26s. 
City ‘‘ Lights ’’ have hardened to 3ls. 6d. 
Northamptons to 47s. 6d. Isle of Thanet 
gained Is. at 15s. 6d. Southern Areas and 
West Gloucester Power are both 6d. higher. 
The overseas shares show no changes of con- 
sequence. East African Power and Jerusalem 
Electrics are a trifle better. Perak Hydro- 
Electric and Palestine “* A” have lost a few 
pence. The Indian companies shares remain 
unaltered. The recently issued Central Elec- 
tricity Board 3 per cent. stock (Civil Defence) 
(1955-1960) has risen 10s. to 994. 


Equipment and Manufacturing 


Fewer rises characterise this market than 
has been .customary of late. British Insu- 
lated have passed the £5 mark, Aron Meters 
are better at 33s. 6d., and advances are left in 
Ericsson Telephone 43s. 9d., Falk Stadelmann 
26s., Telegraph Construction 46s., Switchgear 
& Cowans 12s. 6d., and Muréx 98s. 9d. On 
the other hand, English Electrics have gone 
back to 45s. upon further consideration of the 
proposal for taking over the Napier company. 
Slight declines are marked against General 
Electrics 86s., Callender’s 76s., Siemens 28s., 
Ensign Lamps 17s. 6d. and Vactric 9s. Auto- 
matic Telephones fell Is. to 53s. 

Studying a list of the prices exhibited in the 
Stock Exchange market by dealers in the 
shares, a broker asked whether there were 
much business doing in them; “ prices keep 
amazingly steady,” he commented. The 
jobber agreed, and “ the surprising part about 
it,” said he,‘ is that the shares hold their 
prices in spite of there being very little business 
i In the armament group, Vickers 
are 3d. lower at 18s. upon the execution of a 
fairly large selling order. Stone (J. & F.) 


Lighting & Radio hardened to 4s. 3d.; 
(Continued on page 802) 
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ELECTRICAL INVESTMENTS 


Prices, Dividends and Yields 


Dividend Middle Dividend Middle 
Price Rise Yield ——_ Price Rise Yield 
Company Pre- Dec. or p.c. Company Pre- Dec. or p.c. 
vious Last Fall vious Last 15 Fall 
Home Electricity Companies Public Boards 
a. d. s. d. 
Bournemouth and Central Electricity : 
Poole .. .. 12 12 56/46 .. 4 8 6 1955-60 (Civil 
British Power and Defence) .. — 3 993 +4 3 0 4 
Light .. oo 6 6 28/- .. 459 1955-75 ve § 5 115 +1 470 
City of London .. 7 7 31/6 +64. 4 9 0 1951-75 « @& 44 107 “ 441 
Clyde Valley .. 8 8 40/6 .. 319 0 1963-93 « 0 888 
County of London 8 8 40/- .. 400 1974-94 . £64 
Edmundson's : London Elec.Trans. 
7% Pref. 7 34/- 42 4 Ltd. .. 23 964 «.. 21110 
Ord. .. ee 6 6 28/- .. 4 5 91] London & Home 
Elec. Dis. Yorkshire 9 9 43/- 439 Counties 1955-75 44 44 109 2 7 
Elec. Fin. and Se- Lond. Pass. Trans.: 
curities 19] @F  & 21 A a . S167 
Elec. Supply Cor- B oe ae 5 Hey .. 4 510 
poration 10 46/- .. 470 25 55 ee 5 4 8 
Isle of Thanet .. 2 Nil 15/6 +1/- - WestMidlandsJ.E.A. 
Lanes. Light and 1948-68 ou, oe 5 109 $s 411 7 
Power .. vw & 74 35/6 446 
Llanelly Elec. .. Telegraph and Telephone 
Lond.Assoc.Electric 44 4 23/6 .. 3 8 © | Anglo-Am. Tel. : 
London Filectric.. 6 6 27/6 473 Pref... 6 110}... 5 8 7 
London Power Red. Def... 27 511 1 
5 1044... 415 7 | Anglo-Portuguese 8 8 23/- .. 619 4 
Metropolitan E.S. 8 8 40/6 319 © | Cable & Wireless: 
Midland Counties 8 8 40/- .. 400 54 Pref. 54 106 5 3 4 
Mid. Elec. Power... 9 9 43/6 .. 449 Ord. .. «.. 4 4 7 5 5 8 
Newcastle Elec... 7 7 30/- . 413 5 | Canadian Marconi$1 Nil 4cts. 5/6 —6d. 217 6 
North Eastern Elec. Globe Tel. & Tel. : 
Ordinary 7 82/6 .. 46 4 Ord. .. .. & 26 
7% Pref. 7 SG. £5 ¢ Pref. .. 6 6 27/6. 
Northampton .. 10 10 47/6 +6d. 4 4 © | GreatNorthernTel.: 
Notting Hill 6% (£10)... «« NG Nil 23 - 
Pref. (£10) Nil Inter. Tel. & Tel... Nil Nil 74 
Northmet Power: Marconi-Marine .. 31/6 415 3 
Ordinary oe 7 38/~ -6d. 313 8 | Oriental Tel. Ord. 16 10 57/6 +6d.3 9 8 
6% Pref. 6 4 0 0 | Telephone Props. 6 Nil 13/8 +6d. — 
Richmond Flee... 6 6 25j- Tele. Rentals (5/-) 10 10 5 00 
Scottish Power .. 8 8 40/-.. 400 
Southern Areas .. 5 5 22/6 +6d.4 9 0 Traction and Transport 
South London .. 7 7 +16 — Anglo Arg. Trans. 
West Devon .. 5 5 22/6 .. 490 First Pref.(£5) Nil Nil 
West Glos. 4h 3h 21/6 +6d. 3 5 2] Ne NE H = 
rit. Elec. Traction: 
Overseas Electricity Companies Pref. Ord. 8 170 a 
Atlas Elec. er Nil 5/- -3d. — Bristol Trams .. 8 10 47/3. 446 
Caleutta .. 7* .. Brazil Traction .. $4 $1 19 
Cawnpore Elec. .. 10 10 27/- .. 7 8 2 Calcutta‘Trams .. 8 19/- .. 5615 9 
East AfricanPower 7 7 29/6 +6d. 415 O | Cape Elec. Trams 5 5 23/- .. 470 
Jerusalem Elec... 7 5 23/- +6d. 4 7 O | LancsTransport.. 10 10 43/3 -—6d. 412 4 
Kalgoorlie (10/-)... 5 9/6 5 5 3 | Mexican Light: 
Madras Elec... 21/6 .. Ist Bonds 5 5 
Montreal Power... 14 14 513 2 Ri0o5d% Bonds .. 5 5 101}. 418 6 
Palestine Klec.“A” Nil 4* 32/- —6d. 210 0 | Southern Kly.: .. 
Perak ydro-elec. 6 10/6 —6d. 5% Prefd. ee 5 75 re 613 4 
Shawinigan Power 83cts. 90cts. 18 +4 5% Pref. 5 110 ee 0 
Tokyo Elec.6%.. 6 6 21 ae T. Tilling.. 10 50/- .. 400 
Victoria Falls Power 15 15 80/- .. 315 O | West Riding 16 5 6 8 
Whitehall Inv. Pref. 5 5 20/- .. 56.00 (Continued on nert page) 
* Dividends are pxid free of Income Tax. 
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Dividend Middle 
§ Yield 


Dividend Middle 
——._ Price Rise Yield 


Company Pre- Dec. or p.c. Company Pre- Dec. or p.c. 
vious Last 15 Fall vious Last 15 ‘Fall 
Equipment and Manufacturing £ sd. 
£ s. d. | Greenwood & Batley 15 1d 35/- 6 
Aron Elec. Ord... 7} 10 33/6 +1/- 5 19 HallTelephone(10/—) 10 123 22/9 : 510 0 
Assoc. Elec. : Henley’s (5/-) .. 20 20 23/9 .. 44 2 
Ord... .. 10 10 47/6 4 40 41% Pref. .. 41 44 818 3 
Pref. .. 8 39/- 4 2 0 | Hopkinsons 15 15 5A/6 510 0 
AutomaticTel.&El. 12} 12 53/- —1/- 414 4 | India Rubber Pref. 5} 20/- .. 510 0 
Babcock & Wilcox 11 ll 47/6 412 7 | Intl.Combustion 32} 30 6 Poe 50 0 
British Aluminium 10 10 48/8 —9d. 4 3 O | Johnson & Phillips 15 15 63/- 415 4 
British Insul. Ord. 20 20 101/- +1/- 3 19 Lancashire Dynamo 20 20 76/6 4 8 
sritish Thermostat Laurence,Scott(5/-) 15 123 10/- 6 5 0 
(i/-).. 18} 18} 16/6 5 12 1 | LondonElee. Wire 7} 73 30/- 5 0 0 
British Vac. Cleaner Lucas, J... ld 71/3 44 
G/-) .. 15 20/6 --9d. 313 2 | Mather & Platt .. 10 10 
Brush Ord. (5/-) .. 6 6/6 412 4 | Met.Elec.CablePref. 5} 54 3 6 
Callender’s (06: 15 76/- —G6d. 319 O | Murex... 20 20 98/9 +% 4 1 0 
ChlorideElec.Storage 15 15 76/3 3.18 9 | Pye Deferred (5/-) 25 2 i aor 6 8 2 
Cole, K.(5/-).. Nil 14/6 2 8 4 | Revo (10/-) vs 80 174 34/6 5 15 
Consolidated Signal 17 17 95/- 311 9 | Reyrolle .. 23h 12} 40 7 
Orabtree (10/-) .. 174 173 36/- 417 3 | SiemensOrd. .. 7} 73 28/- -—6d. 5 7 2 
Crompton Parkinson Smith, 8.(1/-) .. 30 273 9/- 
Ord. (5/-) 20 24j- 4 3 4 | Strand Elec. (5/-) 4 7} 5/6 6 le 
E.MI.(10/-)  .. 6 6 17/9 +3d. 3 7 7 | Switchgear & Cow- 
Elec. Construction 10 10 37/6 5 6 8 ans (5/-) oS 10 12/6 +% 4 0 0 
Enfield CableOrd. 12} 12} 58/6 5 7 | 7.0.0. (10/-) 5 5 3 6 § 
Elecl. Switchgear & M. ou: Ta 10 16/- +1/- 4 7 0 
10/-) .. 10 20/- .. 5 O | Telephone Mfg.(5/-) 9 9 llj-.. 110 
English Electric .. 10 10 45/- —146 4 9 O | Thorn Elec. (5/-) 20 20° 19/8 .. s £0 
Ensign Lamps(5/-) 25 25 17/6 —6d. 7 210 | TubeInvestments 23} 20 89/6... 4 9 
Ericsson Tel.(5/-) 22* 20° 43/9 2 5 9 | Vactric (5/-) Nil 9- -6d. 
Ever Ready (5/-) 40 40 35/6... 512 8 | Vickers(10/-) .. 10 10 18/- —3d. 511 1 
Falk Stadelmann 7h 74 26/- +1/- 515 5 | Ward & Goldstone 
Ferranti Pref. .. 7 7 28/9 417 5 (jj/-).. sa 20 20 90/6 .. 7 
G.E.O. : Westinghouse Brake 10 10 57/6. 389 5 
Pref. .. ~o 6} 64 33/3. 3.18 4 | Walsall Conduits(4/-) 55 55 41/3 .. 5 6 6 
OM. is 173 86/- —td. 4 1 5 ‘ West, Allen (5/-) 74 6/6 515 5 


-* Dividends are paid free of Income Tax. 
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Watford Electrics went easier, to 4s. Electric 
& Musical Industries dropped to 17s. and 
suddenly recovered to 17s. 9d. 


South Americans 


There is still a fairly steady demand for 
stocks and shares of companies operating in 
Central’ and South America. The mild 
spasm of optimism which broke out some few 
weeks ago, and which caused prices of Mexi- 
can and Brazilian issues to be hoisted fairly 
sharply, has given place to a more subdued 
feeling owing to the unexpectedly austere 
attitude adopted by Mexico towards some of 
the oil companies situated in that country. 
This led to the selling of Mexican utilities, 
though it had little effect upon the prices of 
the prior-charge securities. Mexican Light 
& Power first mortgage bonds, for instance, 
hold their gain at 934. Brazilian Tractions 
went back to 19 after their gain of } last 
week. The bonds of utility companies in 
other parts of South America hold their 
ground with tolerable firmness. Anglo- 
Argentine Tramways income debenture stock 
has risen to 11. The company’s first deben- 


ture stands at 25}; the second at 184. The 
preference shares change hands occasionally 
on the basis of 4s. Para Electric Railways & 
Lighting 6 per cent. first debenture stock has 
settled down in the neighbourhood of 31 and 
Sao Paulo Tramway Light & Power 5 per 
cent. debenture stock is quoted at 92. 
Buying a Tramway 

The Colombo Electric Tramways & Light- 
ing Co., Ltd., formed forty years ago, sold its 
electric lighting undertaking to the Govern- 
ment of Ceylon in 1927. As regards the tram- 
way undertaking, an interesting position 
arises. In November, 1943, or any subse- 
quent seventh year, on twelve months’ notice, 
the Municipality of Colombo can purchase 
the tramway undertaking as a going concern. 
The Municipality has given notice of its inten- 
tion to purchase the tramway undertaking next 
November and interest has been aroused by 
estimates of the price which the company is 
likely to receive from Colombo. There is no 
Stock Exchange market in the shares. Most 
of them are owned by a company called 
United Planters of Ceylon, whose £1 shares 
have recently risen from 15s. 6d. to the 
present price of 24s. 6d. ; 


é 
d 


December 18, 1942 


ELECTRICAL REVIEW 


NEW PATENTS 


Electrical Specifications Recently Published 


The numbers under which the specifications will be 

printed and abridged are given in parentheses. 

Copies of any specification (1s. each) can be 

obtained from the Patent Office, 25, 
Buildings, London, W.C.2 


1940 


4330.. ‘* Preparation and maintenance of an 
electrolyte having a desired characteristic or 
characteristics and apparatus for detecting 
and/or controlling changes in the composition 
of anelectrolyte.” Wallace & Tiernan Products, 
Inc. March 23rd, 1939. (549329.) 

_17602. ‘Apparatus for use in _ training 
aircraft pilots.” Sperry Gyroscope Co., Inc. 
December 14th, 1939. (549331.) 

1941 

4384. Telegraph apparatus.” 
April Ist, 1941. (549358.) 

4908. ‘* Electric motor speed-regulating sys- 
tems.”” F. R. Mason and  Metropolitan- 
pi Electrical Co., Ltd. April 15th, 1941. 
(549360.) 

5048. ‘“‘ Means for preparing facsimile mess- 


R. Hadekel. 


ages for transmission.’ Creed & Co., Ltd., 

. Thompson and R. D. Salmon. April 
18th, 1941. (549420.) 

6172. ‘Telephone systems.’ Associated 


Electric Laboratories, Inc. May 16th, 1940- 
(549334.) 

6180. ‘*‘ Magnetic purification of fluids.” 
Magnetos Lucifer Soc. Anon. September 10th, 
1940. (549391.) 

6214. ‘* Electrical musical instrument.” —L. 
Hammond. July 24th, 1940. (549363.) 

6417. ‘* Electric signalling systems.” Stan- 
dard Telephones & Cables, Ltd., F. H. Bray and 
L. R. Brown. May 19th, 1941. (549453.) 

6446. Variable-permeability tuning sys- 

tems.’’ Marconi’s Wireless Telegraph Co., Ltd. 
May 17th, 1940. (549459). 

6455. ‘‘ Electric heating and cooking ap- 
pliances.”’ H. Goldstaub. May 20th, 1941. 
(549460.) 

6477. Electrical engine-starting systems.” 
Bendix Aviation Corporation. May 15th, 1940. 
(549462.) 

6653. ‘* Hermetic seals between refractory 
metal and vitreous material.”” Siemens Electric 
Lamps & Supplies, Ltd., and A. J. Meadowcroft. 
May 23rd, 1941. (549373.) 

7511. ‘* Relays for protecting electric cir- 
cuits.” Allen West & Co., Ltd., and F. J. Pavitt. 
June 13th, 1941. (549421.) 

8066. Cut-out for polyphase 
electrical circuits.’ . Wedmore and the 
British Electrical & Allied Industries Research 
Association. June 26th, 1941. (549376.) 

8171. ‘* Carrier signal receivers.” Hazeltine 
Corporation. July 10th, 1940. (549465.) 

9152. ‘* Circuit-breakers for electric systems.” 
Whipp & Bourne, Ltd., and I. T. L. Whipp. 
July 19th, 1941. (549381.) 


9246. ‘Carrier signal frequency detector 


August 


systems.’ Hazeltine Corporation. 
12th, 1940. (549342.) 

9338. ‘* Electrically operated apparatus for 
indicating fluid pressures, . a levels, and other 
physical quantities.” G. B. Equipments, Ltd., 
and T. A. Law. July Sard: 1941. (549468.) 

10207. ‘* Electric protective arrangements.” 
British Thomson-Houston Co., Ltd., R. 
Mortlock, K. J. R. Wilkinson and G. W, Carter. 
August 11th, 1941. (549470.) 

10445. ‘“ Tool-setting indicators for machine 
tools.”” Ferranti, Ltd., J. Beesley & S. W 
Holmes. August 16th, 1941. (549404.) 

10503. ‘Drying device with transverse 
ventilation for material moving in several separate 
layers on conveyor bands.’ Akt.-Ges. Brown, 
Boveri & Cie. August 19th, 1940. (549405.) 

10733. ‘* Combined hand and power oper- 
ated rotary tool driving device.” Standard Tele- 
phones & Cables, Ltd. August 29th, 1940. 
(549472.) 

11146. ‘ Dust separating or air purifying 
apparatus.” A. E. Thorne and Ashwell & 
Nesbit, Ltd. September Ist, 1941. (549424.) 

11220. ‘* Feed-water heaters and the control 
of the supply of water thereto.” W. P. Scott and 
Worthington-Simpson, Ltd. September 2nd, 
1941. (549408.) 

11300. Electrically driven clocks.”’ C. T. 
Drummond. September 4th, 1941. (Cognate 
application, 11301/41.) (549409.) 

12155. ‘* Cathode-ray tubes having an elec- 
trostatic projection lens and devices comprising 
such tubes.” Philips Lamps, Ltd. (Naamlooze 
Vennootschap Philips’ Gloeilampenfabrieken). 
September 19th, 1941. (549476.) 

12480. ‘* Filament sorting apparatus.” British 
Thomson-Houston Co., Ltd. September 26th, 
1940. (549412.) 

#293). “ Mobile apparatus for receiving 
radio signals.’ General Electric Co., Ltd., 

R. Bligh, D. M. Heller and L. C. Stenning. 
October 6th, 1941. (549480.) 

12934. Electric lightning arrestors.”’ All- 
manna Svenska’ Elektriska Aktiebolaget. 
September 28th, 1940. (549414.) 

13632. ** Electrical _ apparatus for rail- 
ways.” Tyer & Co., Ltd., and V. S. King. 
October 33rd, 1941. (549430.) 

13708. ‘* Coolers, condensers, and the like.” 
J. Hutton and J. Browett Lindley (1931), Ltd. 
October 24th, 1941. (549431.) 

14044. Electriclamps.” British Thomson- 
Houston Co., Ltd. (General Electric Co.). 
October 31st, 1941. (549481.) 

16584. ‘* Protective arrangements for electric 
lamps.” Philips Lamps, Ltd. (Naamlooze 
Vennootschap Philips’ Gloeilampenfabrieken). 
December 23rd, 1941. (549346.) 


1942 


3424. ‘* Selecting systems particularly for 
automatic telephones.’’ Western Electric Co., 
Inc. February 8th, 1941. (549440.) 
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December 18, 1942 


CONTRACT INFORMATION 


Accepted Tenders and Prospective Electrical Work 


Contracts Open 


Where ** Contracts Open” are advertised in our 
“* Official Notices” section the date of the issue is 
given in parentheses. 


Manchester.—January Sth. | 
artment. Two electrically driven capstans and 
our bollards (December 11th) 


Orders Placed 


Basford.—Rural District Council. Accepted. 
Electrical fittings for modified street lighting at 
Greasley and Kimberley.—Derbyshire and 
Nottinghamshire Electric Power Co 


Cardiff.—Electricity Committee. Accepted. 
Switchboard ee 123)—Metropolitan - Vickers 
Electrical Co., Ltd. 


Gateshead.—Corporation. Accepted. Mobile 
wireless equipment and battery charger for the 
police force (£63).—G.E.C.. Mobile amplifier 
equipment (£40).—Dulci Co. 

Giasgow.—Cieansing Committee. Approved. 
Replacing of two tractor batteries (£156). 
—Tudor Accumulator Co. 

London.—LEwisHAM.—Emergency Commit- 
tee. Recommended. Heating five basement 
shelters (£213).—A. J. Hewens & Sons, Ltd. 


Stockport.—Electricity Committee. Accepted. 
Repairs to filter house and works batteries.— 
Tudor Accumulator Co. Cables.—Aberdare 
Cables, Ltd. - 


Contracts in Prospect 


Particulars of new works and building schemes for 
the use of electrical installation contractors and 
traders. Publication in this section is no guarantee 
that electrical work is definitely included. Alleged 
inaccuracies should be reported to the Editors. 


Alcester. — Improvements to hospital 
(£2,385) ; Alcester Builders, Ltd. 


Ayrshire.—Completion of houses ; 
architect, Ayr. 

Barnsley.—Extensions to Barnsley Hospital ; 
secretary. 

Bearpark (Co. Durham.)—Miners’ canteen ; 
E. M. Lawson, Barras Buildings, Barras Bridge, 
Newcastle-on-Tyne. 

Bicester. — Wartime nursery, 
U.D.C. surveyor, The Causeway. 

_Blackpool.—Two nurseries, and two school 
; borough engineer. 

— Improvements to 
; borough engineer. 

Brighton.—Control centre (£3,250) ; borough 
engineer. 

Bury.—School 
Mary, headmistress, 
Manchester Road. 

Cardiff.—Fire stations (£1,112 and £1,466) ; 
J. Gibson, Ltd., and Rogers & Davies, Lid. 


County 


Highfield ; 
centres 


rest 


extensions ; Sister Emilie 
Convent High School, 


Electricity De-. 


Clayton.—Works extensions ; Birtles and 
Penny, builders, Croft Street, Manchester, 11. 

Coventry.—Adaptation of premises as nurses’ 
hostel, Gulson Road Hospital; D. E. E. 
Gibson, city architect. 

Gateshead. — Canteen for Huwood Mining 
Machinery, Ltd., North-Eastern Trading Estate. 


Glasgow.—Alterations and extensions at 


Kinning Park cooking depot (£10,000) ; city 
architect. 
Hartford.—Miners’ canteen ; Sowerbys (Con- 


tractors), Ltd., Framlington Place, Newcastle- 
on-Tyne. 

Hirst.—Canteen at Hirst Platform Colliery ; 
R. Carse & Sons, High Street, Amble, North- 
umberland. 

Hertfordshire.—-School extension and canteen, 
Briar Road, Watford ; chief education officer, 
county offices, Hertford. 


Kidderminster.—Dining centres in sixteen 
school departments (£4,000) ; borough surveyor 


Leeds.—Alterations to Cookridge Convales- 
cent Hospital (£3,268) ; W. Thompson & Sons, 
builders, 19, Sheepscar Street, Leeds 7. 


Liverpool.—Extensions to Long View School, 
Knowsley ; T. Winstanley, builder, Woodlands, 
Rainford, near St. Helens. 

and stores, 7-11, 
Tredown Road ; Bates & Sinning. 


Manchester.— Motor-bus park, Chorlton-cum- 
Hardy, including boiler house and _ heating 
system ; R. L. Pilcher, transport manager, 
Piccadilly, Manchester 1. 

Works canteen and trailer pump house ; 
Drury & Gomersall, architects, Imperial Build- 
ings, Oxford Road. 

Northumberland.—Air-raid shelters at County 
Hall ; county architect, County Offices (tem- 
porary), Morpeth. 

Nuneaton.— Operating theatre at emergency 
hospital (£2,313) ; Harris & Son, Coventry. 


Preston.—Extensions to college ; Rev. B. A. 
Malone, Preston Catholic College, Winckley 
Square. 

Solihull.—Extensions to hospital (£10,987) ; 
J. R. Deacon, Ltd., Lichfield. 


Stretford.—Canteen, Barton Dock Road ; 
S. Anderson & Son, Ltd 

Wallsend-on-Tyne.—-N.F.S. buildings ; 
Andrews, N.F.S. Divisional Office, Cullercoats, 
Whitley Bay. 

Watford.—Church hall, High Road, Leaves- 
den ; Baptist trustees. 


West Sussex.—School kitchens (£3,400), air-raid 
shelters (£6,170), remand home, Horsham, and 
police headquarters for Arundel division ; 
county architect, Chichester. 


Wimbledon.—-Second wartime nursery (50 
children), Russell Road ; borough engineer. 


York. eee Layerthorpe ; C.J. Taylor 
& Son, L 
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ELECTRICAL REVIEW 


HE commandos of industry—those executives whose minds 


are at once enquiring and courageously receptive to new ideas 
—are storming the barriers of outworn custom. 

Tested and proved in the hard school of industry, 

the products of the Simmonds Organization are daily presenting 

the vital short cut to simplicity of manufacture, economy of 


manpower and acceleration of output. 


SIMMONDS 


THE SIMMONDS ‘stars NUT SPIRE NUTS 
SIMMONDS-CORSEY CONTROLS FRAM OIL & ENGINE CLEANER 


SIMMONDS CONTENTS GAUGES 
FOR AIRCRAFT. 

SIMMONDS POSITION INDICATORS 
SIMMONDS ELECTRIC TEMPERATURE 
AND PRESSURE GAUGES 
SIMMONDS AIRCRAFT FLOORING 


SIMMONDS INDUSTRIAL AND | 
MARINE CONTENTS GAUGES 
SIMMONDS JOINTING COMPOUND 
SIMMONDS CRYSTAL UNITS 
SIMMONDS-GOUDIME 
NAVIGATIONAL INSTRUMENTS. 


SIMMONDS AEROCESSORIES 


A COMPANY OF j 
LONDON » MELBOURNE 


ALL ENQUIRIES TO GREAT WEST ROAD, 


SLMMONDS GROUP 
PARIS + NEW YORK. 


LONDON 
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Was this missin 


December 18, 1942 


Lost», your Works , 


Fuel is one of the main factors con- 
trolling how many guns our armies 
shall have. Are you depriving the 
fighting forces of guns by wasting 
precious fuel? You may be doing 
so, unconsciously, by putting up with 
inefficient lighting in your works. 
Consult the Ekco Light Planning 
Service! Planned lighting, pius the 
use of Ekco Lamps, will ensure 
that every watt of current you use 
gives back its maximum in terms of 
war production. For full information 
write to Lamp Sales Dept. 


I; KC () LIGHT PLANNING 


means FUEL SAVING 


SOUTHEND-ON-SEA 
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KELVINSIDE WORKS, KIRKINTILLOCH, GLASGOW. 
Colliery Sates and Service at Olive Grove Road, Sheffield 2 


LONDON OFFICE : 36 VICTORIA STREET, WESTMINSTER, S.W.1 Phone : ABBey 6454 
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The | | 
ARSONS 

P CAPSTAN LATHE 

Why lock up your large machines and more highly skilled operatives 


on small capacity work, when it can be performed more economi- 
cally and with equal efficiency on a PARSONS machine? 


Speedy setting up—ease of control—and accessibility for servicing 
are outstanding features of this accurate 
general utility machine. 


Early delivery dates can be arranged 


PRINCIPAL DIMENSIONS : 


Height of centres oan 4 
PARSONS LTD.LEICESTER Swing over bed (clearance)... 75" 
iad & Swing over parting off slide 51” 
Spindle bored __...... Gia. fe” 
Bar capacity, Brass, Alum.dia. 4” 
Steel... dia. 

Turret slide, 4 holes... dia. 
Working stroke max. 3° 
Length of bed from collet nose 21 }” 
Collet nose to turret face, max.! 2)” 
Height overall _....... 47" 
to centre of spindle..... 42° 


WRITE FOR 
ILLUSTRATED 
CATALOGUE 


C. E. PARSONS LTD. «22. 


PREMIER WORKS -WOODGATE - LEICESTER 


; 
| 
2 
MODELS 
Telephone: 
LEICESTER 5695-6 


tv 
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Telephone: ABBEY 2023 


. 
é 
‘ 
NEWMAN MOTORS i 
e 
) » 32 Victoria Street, W i eke 
t, Westminster, London, S.W.| 
. 


DON’T LET THIS HAPPEN! 


There’s an ugly name for the man who deliberately holds 
up work in a munition factory. What will you call the 
man who holds up a lorry, a rail wagon, in his private 
loading bay—keeps it hanging about an hour or two when 
it might be on its way? : 
Different? Well, yes! Nobody supposes that wagons and 
lorries are deliberately held up. But deliberate or not, the 
result is the same. The man who holds up transport has 
‘his hand on the very throat of our war effort. 

The country asks you for 10 minutes saving in each hour 
of standstill time of every vehicle that comes to you from 
this day forward. 


You know your own problems best. Tackle them in your own way. 
But tackle them now. Plan, encourage ideas, improvise if needs 
Here's a starting-off agenda : 


be. 
CLEARLY WRITTEN LABELS 2. LABOURSAVING EQUIPMENT 
3, BLACK.OUT WORKING 4. OPINIONS OF “MEN WHO DQ THE WORK ™ 


EVEN (© )UICKER ‘|{URNROUND 


Ministry of War Transport 


December 18, 1942 
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NO NEED TO BREAK CIRCUIT WITH 
THE “TONG-TEST.” Just clip the 
Crompton “Tong-Test” Multi-range 
Ammeter round any single conductor, 
even if armoured or in steel conduit, and 
you get an. instant, accurate reading. 


Thousands find it a boon. 


CROM PT 0 wh _PARKINSON 


49 
a 
=p RPT) 
ty 
ty 
(oe 
or SY” > HED : 
\ 
\ 


IN MANY BRITISH 
POWER STATIONS 


It is significant that Tudor Accumulators 
have been installed in hundreds of power 

stations—many more than any other make. ~ 
In one Manchester station are Tudor Ac- 
cumulators—one of the largest installations 
in Great Britain—that have been in con- 
tinuous service for 30 years, In Birmingham 
the two largest installations are Tudor— 
installed in 1910 and 1919. In jobs of high 
importance no other accumulator has a finer 
record for complete reliability than Tudor. 


SAFETYLYTE (Licensed under Patent No. 313,248). 
The Tudor Emergency Lighting System com- 
pletely meets the risk of a sudden plunge into 
darkness. Should the normal supply be interrupted 
through causes beyond the control of Electricity 
Undertakings, the switching panel that keeps the 
Tudor Accumulator charged automatically brings 
it into circuit. 


ACCUMULATORS 


THE TUDOR ACCUMULATOR CO. LTD., 
50 GROSVENOR GARDENS, LCNDON, S.W.1. 
Telephone : SLOane 0168/9. 
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Collins desire to place on 
record an Appreciation of 
the great work put in by 
Central Station and industrial | 
Maintenance Engineers in 

their essential work of 
ensuring that the industrial 
machine runs flat out. Such 
staunch friends can rely at 
all times upon the co-opera- 
tion of Britain’s Premier { 
Repair Service to keep 


them running. 


COLLINS 


4b/42 


sawell advertising 
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Collins Electrical Ltd. 
Head Offee 
115 Clerkenwell Road London EC 1 
“Holborn 0212-3-4 
St. Albans Place Upper $1. Istington slington Nt 
Canonbury 3227-8 
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UNNECESSARY REFINEMENTS 


Such ‘extras ’’ would doubt- 
less be more comfortable in 
the desert, though hardly 
suited to the stern realities 
of war. 


In the interests of our war 
asset it is desirable that simple 
specifications be the ‘ Order 
of the Day.”’ 


Rule out unnecessary refinements 
for the duration. 


FERGUSON, PAILIN LIMITED 


MANCHESTER I}. ENGLAND 
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AERIALITE LTD. 


WORKS, STALYBRIDGE, CHESHIRE, ENGLAND 


NS 
COMPACT COUPLING—EASY CONNECTIO 
FLEXIBILITY TO GIRCUITS—RAPID ALTERATIONS 


N7ITA Socket N7I9A Plug 
100 Amp. 250 Vole 3-pole 
earthed plain coupling N 900. 5-amp. Cast 
Iron Switch, screwed 
+” Gas or 2” Conduit 


SIMMONDS € STOKES LTD. 


"Victoria House, Southampton Row, London, W.C.I. Holborn 8637 & 2163. 
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NON-CORROSIVE FLUXES 
FOR ELECTRICAL WORK 


The only disadvantage of all true safety fluxes is that 
they are relatively slow in action and cannot compare 
in speed of production with active or chloride fluxes. 
The advantage is that complete freedom from acid or 
corrosive action is assured—their use eliminates the 
failures due to corrosion. 


>.< Of the few true safety fluxes in use, ALCHO-RE 

is generally accepted as being the most satisfac- 

tory ; to improve this flux we have introduced 

into it an organic compound which, while 

substantially increasing the wetting and 

spreading power, does not in any way affect the 
safety properties ; these remain unimpaired. 


The improvement is available in both the paste and 
the liquid flux, under the name of Activated Alcho-re 
Paste Flux or Activated Alcho-re Soldering Fluid. 
wetting and spreading The new type was approved by A.I.D.—October 22nd, 
power of pure resin and| 1942, under Ref. Res. Mat. 677/R.D. Mat. | (a)/E. for 
it is just as safe to use| M.A.P. work, and-can be released on A.M. Form 705. 
and entirely free from) After thorough test a number of leading aircraft 


corrosive action. It is) manufacturers have already adopted this flux. 
approved by M.A.P. 


FRY’S METAL FOUNDRIES LTD. 


LONDON 
AND AT MANCHESTER, BRISTOL, GLASGOW AND DUBLIN 


No. 39 


ALCHO-RE CORED 


¥ 
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BLACK-OUT 
LIGHTING CONTROL 


A means of obtaining greater black-out control . . 
automatic. . all lights extinguished when the door 
opens... a pilot light put into temporary operation, 
if desired —. all this is accomplished by a small, 
compact, sparkproof Sordoviso switch. 

The switch is installed on the architrave surrounding 
the door, whilst the permanent magnet that operates 
the switch is fixed on the door itself. Two models are 
available, one to control loads up to 15 amps. (suit- 
able for controlling a number of lights in factories, 
barracks, etc.) and one to control loads up to 1 amp. 
(for a few lights only). 

This is just one more up-to-the minute use which 
Sordoviso Switchgear offers. 


SORDOVISO 


SORDOVISO SWITCHGEAR LTD. 
220 The Vale Golders Green. N.W.11. "Phone: Gladstone 661 !-2 


BRITANNIA 


the outstandingly successful 


battery for 
ELECTRIC VEHICLES 


A Britannia Battery 

used for driving a 

locomotive belonging to 

an important ordnance 
depot. 


A Graiseley Hand- 
truck driven by a 
Britannia Battery. 


: Lone, trouble-free life, with 
consequent low operating costs, is the 
outstanding characteristic of Britannia 
vehicle batteries which has won for 
them a reputation second to none. 


Thespecial construction of the cells makes 
them extremely reliable under the most 
exacting working conditions, and enables 
them to withstand the severest stresses 
of heavy duty. Britannia batteries are 
chosen to drive vehicles of all types and 
sizes—from locomotives to hand trucks. 


LEAD ACID 
VEHICLE BATTERIES 
* 


BRITANNIA BATTERIES LIMITED 
REDDITCH, WORCS. 
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POWER FOR ARMS PRODUCTION MUST NEVER 


SPECIFY 


CROMPTON 
V.LR. 


CABLE 


CROMPTON, _PARKINSON LIMITED. 
- VICTORIA EMBANKMENT LONDON W.C.2 
Temple Bar 5911 Crompark. Estrand, London 
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KATHANODE 


THE BATTERY Co. Lro. 


50 GROSVENOR GARDENS, LONDON, S.W.|I 


THE OLD ARE 
CARRYING ON! 


“many elderly 
urco Boilers and 
urco Workers 


ving to-day 


ELECTRIC 
WASH BOILER 


ie SSS 
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FACTORIES 


e RAILWAYS 


e DOCKS 


e SHIPYARDS 


uninterrupted efficiency 
is aided by the best 
electric cables. 


THE LIVERPOOL ELECTRIC CABLE CO., LTD. 


LINACRE LANE, BOOTLE, LIVERPOOL, 20 
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Two views of the 
same unit, closed 
and partly exten- 
ded, to illustrate 
range of movement 
(scale 1/10 full size) 


Phone: MiTcham 3072 


MEKELITE industrial Lighting Units are available 
with various lengths of arms and pillar. Bases for 
wall, bench or machine mounting; for conduit or with 
rubber sleeve entry for cabtyre cable. Also heavy 
bases for portable use. Small reflectors for 12-volt 
lamps can be supplied. 


Catalogue sent free on request. 


MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey 


Cables: Mekelek, London 


6-8 ROSEBERY AV., LONDON, E.C.1. TER. 2525 (6 lines) 


Established 1908 


ARE FULLY GUARANTEED 


TYPE 0.H.P. AUTOMATIC WATER SYSTEM 


For Estate and Farm Water tupplies and Domestie and 

Industrial Supplied in frem 575/4,240 

Imp. G.P.H. for Maximum Suction Lifts up to 22’. 

Write for lists of comp alee te range of GODWIN PUMPS 

and AUTOMATIO WATER SYSTEMS for Deep and 
Shallow Wells, to SOLE MANUFACTURERS. 


H. J. GODWIN LTD. 


Telegrams: 
Pumps, Quenington 


Telephone 
Coin St. Aldwyn 36 (3 lines) 


ue INDUSTRIAL 
é 
LIGHTING UNITS 
| i 
4 
p= 


Certified Safe in 
explosive atmospheres—and 
easy to install. The Parkinson 
Buxton Certified Flame - proof 
Motor has a _ four- direction 
terminal box with detachable 
sealing chamber for remote 
cable sealing. 
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Compact in design 


Reliable in operation 


Weekes’ “ Safety ’’ Combined Switchfuses 
with Interlocked Plugs, incorporate in one 
unit the advantages of efficient quick-break 
switch coupled with the use of indicating 
Cartridge Fuses, for protection, and plug-in 
connectors. 


Standard ratings * to 500 amps, 250 or 
500 volts, A.C. or D.C. 


Enquiries invited for Switchfuses, Switchboards, Watertight 
Plugs and Sockets and Cartridge Fuses. 


L.WEEEIKES 
(LUTON) LIMITED 


LUTON. BEDS. 


London Office : 36-38 KINGSWAY, W.C.2 
Telephones : Holborn 1091 ; Luton 278 
Branches : Birmingham, Glasgow, Newcastle 
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RESISTANCE NETS 


IN ADDITION 
TO A 
COMPREHENSIVE 
RANGE OF 
STANDARDISED 
SIZES, 

SPECIAL TYPES 
ARE MADE AT 
SHORT NOTICE 


Send particulars of 

your requirements 

to our Technical 
Service Dept. 


ALWAYS IN STOCK 
IMMEDIATE DELIVERIES 


31-32 TOWER STREET-:: BIRMINGHAM 19 


PHONE: ASTON CROSS 3463-4 SS 
_CRams: OMMIC - BIRMINGHAM 


BY APPOINT! MENT 


HART 
BATTERIES 


FOR 

ELECTRIC LIGHTING AND POWER 
EMERGENCY LIGHTING 
TELEPHONE EXCHANGES 
WIRELESS RECEIVERS 
AND TRANSMITTERS 
CINEMA SOUND SYSTEMS 
ELECTRIC TRUCKS 
SWITCH TRIPPING AND REMOTE 
CONTROLS 
LABORATORY & BENCH TESTING 
MARINE REQUIREMENTS 
PORTABLE EQUIPMENTS 


CATALOGUES ON APPLICATION TO :— 


HART ACCUMULATOR CO. LTD. 


MARSHGATE LANE, STRATFORD, LONDON, E.15 
Felephones : 1361/3 


Branches a 
Belfast, Birmingham, Bristol, Cor! blin, Glasgow, 
Manchester, Neweastle-on-Tyne, No’ Dubin, 
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IGRANIC-HODAC 
SWITCHBOARDS 


Central Station Switchboards 


Power and Lighting Switch- 
boards 


Ship Lighting Switchboards 


Theatre and Cinema Switch- 
boards 


Projector Control Switch- 
boards 


Battery Charging Switch- 
boards 

SWITCHBOARDS 
BUILT TO 

SPECIFICATION 


IGRANIC ELECTRIC CO. LTD. 


LONDON BEDFORD 


PURE 
dihect fromthe KNOMES CEL 


Hydrogen and oxygen of the highest 
standards are made direct from the 
Knowles Cell without the need for a 
purification. Knowles plants offer the 
most efficient and‘ economical method 
of making pure hydrogen for whatever 


purpose, 


- 


PLECTROLYTIC CELL: 


THE INTERNATIONAL ELECTROLYTIC PLANT CO.LTD SANDYCROFT CHESTER 
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Where big production is 
going on.... 


‘These are days of bold conception in works or factory design and 
layout — huge bays for starting and finishing a complete process 
replacing the separated departmental system of yesterday. Larger 
a, have to be lighted so that every detail of the work is plainly 
visible. 

It is in just these situations that OSIRA High Pressure Mercury 

Vapour Electric Discharge Lamps have proved most valuable. Apart 

: from many other advantages they give nearly three times as much 

PRODUCT light as tungsten tilament lamps using the same amount of current. 
For A.C. Circuits only 


Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 
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